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CHAPTER I

INTRODUCTION AND PURPOSE

Thi9 study was intended as an exploratory study of the
relationship between lateral dominance and music learning.

Investi

gations concerning the relationship between music learning and
lateral dominance are few in number; nevertheless, ample evidence
exists concerning the importance of dominance in many motor, sensory,
and perceptual functions.

It is reasonable to assume that such

relationships could exist in typically complex musical learnings.
The concept of lateral dominance or cerebral dominance
supposes in its simplest form that one hemisphere is pre-eminent or
dominant over the other.

Early investigators used the term cerebral

dominance to designate the influence exercised by one hemisphere
over the other with regard to the integration of language functions.
According to this early concept, the left hemisphere, in the righthanded person, was considered the dominant hemisphere for all sym
bolic functioning, and the right hemisphere, the so-called subordinate
hemisphere, was relegated to a secondary role whose functioning was
not clearly established.
This early view now seems somewhat too simplified.

Later

studies and most authorities would now agree that one hemisphere
cannot be called dominant for all functions in all persons.

Domi

nance manifests itself only for special functions; hence, it is more
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appropriate to spealc only of hemispherical specialization.

Thus, the

words dominance, cerebral dominance, or lateral dominance can for the
most part be used to refer to that hemisphere which specializes in a
particular function with regard to a specific stimulus.
A substantial body of evidence indicates that the two cere
bral hemispheres in man are functionally asymmetrical.

Many investi

gators report that an asymmetry of function renders one hemisphere
dominant for the perception and learning of verbal material and the
other hemisphere dominant, for the perception and learning of some
non-verbal, visual, and auditory patterns.

Studies of dichotic

auditory perception (the simultaneous presentation of different
stimuli to each ear) have provided additional data on this functional
cerebral asymmetry.

Verbal material dichotically presented has been

found to yield a higher score for the right ear, whereas some
dichotically presented non-verbal material yields a higher score
for the left ear.

The explanation offered for this dichotic phenom

ena is that stimulation delivered simultaneously to each ear is more
efficiently processed in the contralateral hemisphere.

Thus, verbal

material presented to the right ear is more efficiently processed
in the left hemisphere (in which speech sounds are analyzed) than is
verbal material presented to the left ear.

Certain non-speech

sounds such as melodic patterns, however, are processed primarily
by the right hemisphere and, hence, such patterns which arrive at
the left ear have an advantage over those arriving at the right ear.
The relative ear superiority in dichotic listening tasks thus appears
to reflect the asymmetrical functioning of the left and right
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temporal regions.
Laterality is usually considered to be the preference in use
of homologous parts on one lateral half of the body and/or the domi
nance in function of one of a pair of lateral homologous parts.

The

majority of studies on dominance show several indicators of lateral
dominance.

The use of the eyes, ears, hands, and feet are generally

understood by most investigators to be indicators of lateral domi
nance.

Frederlks states that "when we speak of lateralization, we

are concerned with handedness, eyedness, earedness, and footedness."^
Much evidence has been reported indicating a relationship
between lateral dominance and various types of learning.

Perhaps

the most widely reported area has been that of word reading.

Re

ports suggest that dominance anomalies can be a contributing cause
of reading disabilities in certain clinical cases.

The term gener

ally given to this impairment of the reading function is dyslexia.
Laterality of function for various learning skills has been
studied in cases in which an impairment is present in one hemi
sphere.

Such cases enable investigators to determine the dominant

hemisphere for various skills.

Types of learning disabilities which

result from impairment of hemispheric functions are known as agnosia,
aphasia, alexia, agraphia, acalculia, and amusia.

Prom among these

disabilities, amusia is the one most closely associated with the

1J. A. M. Frederiks, "Developmental Disorders of Higher
Kervous Activity and Cerebral Dominance," In Pi J» Vinken and G. W.
Bruyn. Handbook of Clinical Neurology. Vol. 4 (Amsterdam! NorthHolland Publishing Co., 19^9)> p. 4oo.

R e prod u ced w ith perm issio n o f the co pyrigh t owner. F u rthe r re p rod u ction pro hib ite d w ith o u t perm ission.

purpose of the present study.

The disturbance known as amusia may

lead to full disintegration of the musical function.

The disturbance

or loss of the musical function may not be of vital importance for
some individuals but could oreate a void for music lovers or mean
tragedy for the professional musician whose work would be definitely
incapacitated.
Musical learnings are typically complex, involving many
different types of motor, sensory, and perceptual functions.

While

it is possible to formulate hypotheses regarding specific relation
ships of various types of dominance to specific music learnings,
no very definite rational bases exist for most of these.

Neverthe

less, a great deal of evidence suggests that lateral dominance is
a factor of importance in many motor, sensory, and perceptual
functions, and it seems possible that lateral dominance may be a
factor of importance in some of the complex learnings involved in
music.

The general intent of this study was to explore this possi

bility, using a sampling of those learnings which were representative
of the various types involved in music training.
The purpose of this study was to determine the relationship
between lateral dominance and music learning in college music majors.
More specifically, answers were sought to the following questions:
(1) Are certain types of lateral dominance related to achievement in
various types of music learning?
(2) Are various combinations of different kinds of lateral dominance
related to achievement in various types of music learning?

R eprod u ced w ith perm issio n o f the co pyrigh t owner. F u rthe r re p rod u ction p rohibited w ith o u t perm ission.

5
(5) Is degree of lateral dominance (as opposed to dominance of a
particular side) related to achievement in various types of music
learning?
Although secondary to the main purpose of the study, answers
were also sought to the following questions:
(4) Are students with high grade point averages characterized by
certain types of lateral dominance?
(5) Is there an interaction between sex and class rank and various
types of lateral dominance?
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CHAPTER II

REVIEW OF RELATED LITERATURE

The purpose of this study was to determine the relationship
between lateral dominance and music learning.

Numerous studies

have been undertaken to determine the relationship between lateral
dominance and various areas of learning; however, there appear to be
no studies that deal specifically with the problem as proposed in
the present study.

The studies reviewed vary with regard to the

type of lateral dominance and the type of learning being investi
gated.

The studies which will be cited constitute the most important

sources of research which appear to be relevant to the purpose of
this study.
The studies in this chapter are classified into the following
sections:

Concept of Cerebral Dominance, Lateral Dominance with

Regard to Handedness, Lateral Dominance with Regard to Eyedness,
Lateral Dominance with Regard to Earedness, and Learning Disabili
ties as Related to Lateral Dominance.
The first section, Concept of Cerebral Dominance, is intended
es an introduction to the asytanetry of the human brain.

In addition,

a general overview on the history of the concept of cerebral domi
nance will be offered.
The second section, Lateral Dominsnce with Regard to Handed
ness, consists of studies which provide the following information:

6
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An Assessment and Analysis of Handedness, and Studies of Handedness
in Relation to Auditory and Visual Stimuli.
The third section, Lateral Dominance with Regard to Eyedness,
is comprised of studies which are classified as follows:

Studies

Involving Measures of Ocular Dominance, and Studies of Hemispheric
Lateralization of Visual Perception.
The fourth section, Lateral Dominance with Regard to Eared
ness, consists of studies which are classified as follows:

Asymmetry

of the Brain in Dichotic Listening, Studies of Dichotic Listening
Using Verbal Stimuli, and Studies of Dichotic Listening Using
Musical Stimuli.
The fifth section, Learning Disabilities as Related to
Lateral Dominance, consists of a brief review of studies involving
reading disabilities and studies of amusia.

Concept of Cerebral Dominance
The idea of cerebral dominance owes its origin to the dis
covery that loss of speech (aphasia) almost always results from a
lesion of the left hemisphere.

This discovery suggested a possible

link with handedness, and the idea that both right-handedness and the
lateralization of speech were due to an innate functional pre-eminence
of the left hemisphere soon gained prominence.1

The early use of the

term cerebral dominance, therefore, was to designate the influence

10. L. Zangwill, "Dyslexia in Relation to Cerebral Domi
nance," In John Money(ed.). Reading Disability: Progress and Re
search Needs in Dyslexia (Baltimore: The Johnd Hopkins Press,
1962), p. 103.
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exercised by one hemisphere over the direction and integration of the
language function.

The left hemisphere, in the right-handed person,

was considered the dominant one for all symbolic functioning, and the
right hemisphere, the so-called subordinate hemisphere, was relegated
2
to a secondary role whose function was not clearly established.
The brain is divided laterally into a left hemisphere and a
right hemisphere, which morphologically would seem to be two identi
cal hemispheres.

Evidence shows the equipotentiality of the two hemi

spheres at birth but strongly suggests that this is rapidly lost with
the acquisition of speech.^

A great deal of research reports that

equivalent lesions of the temporal lobes do not have equivalent
effects.

Differences in cerebral symptomatology are sufficiently

striking as to suggest an important difference in the functional
organization of the two hemispheres.

It would appear, then, that

what is termed cerebral dominance reflects the development of asym
metrical functions in the two hemispheres.
The idea of cerebral dominance has two aspects which have not
always been kept distinct.

In the first place, cerebral dominance

implied the hypothesis that the central mechanisms subserving speech
are located, predominantly at leaat, in one hemisphere.

In the

second place, the idea of dominance has been viewed by some writers
that one hemisphere exercises direct control over the other in

2A. Subirana, "Handedness and Cerebral Dominance," In P. J.
Vinken and G. W. Bruyn. Handbook of Clinical Neurology Vol. 4
(Amsterdam: North-Hoiland Publishing Co., 1969)* P» 2o2.
^Zangwill,

"Dyslexia in Relation to Cerebral Dominance,"

p. 106.
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coordinated action.^
this latter view.

No clear evidence has been produced to warrant

Studies that have rendered such a simple concept

of dominance have presented conclusions which have been exceedingly
difficult to sustain.
These early views of cerebral dominance now seem somewhat too
simplified.

Later studies and most authorities would agree that one

hemisphere cannot be called dominant for all functions in all persons.
Nielsen states that the difference between two symmetrical functional
areas in either hemisphere is a matter of degree.^

Luria adds that

the degree of dominance of the hemispheres varies not only from sub
ject to subject, but also from function to function.^

Whereas speech

processes, as a rule, show a marked degree of lateralization and
depend on the dominant hemisphere, there are many funotions with a
much smaller degree of lateralization.

Dominance manifests itself

only for special functions; hence, Subirana states that it is more
appropriate to speak only of hemispherical specialization.^

Thus,

the words dominance, cerebral dominance, or lateral dominance can for
the most part be used to refer to that hemisphere which specializes
in a particular function with regard to a specific stimulus.

^Ibid.
5j. H. Nielsen, "Agnosia, Apraxia, and Aphasia: Their Value
in Cerebral Localization," Tn P» J • Vinken and G. W. Bruyn. Hand
book of Clinical Neurology, Vol. 4 (Amsterdam: North-Holland Fublishing Co., 19^9)> p. 262.
^A. R. Luria, Higher Cortical Functions in Man
Basic Books, Inc., 1966), p. 265.
^Subirana,

"Handedness and Cerebral Dominance,"

(New York:

p. 262.
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Lateral Dominance with Regard to Handedness

Assessment and Analysis of Handedness
The classification of varieties of handedness is a problem
basic to all inquiry into lateral differences.
handedness means not one but a number of things.

Operationally,
First, it may be>

simply a verbal response to the question, "Are you right or lefthanded?"

Another definition may be hand preference as actually

observed, rather than as verbally reported.

In addition, handedness

may refer to the relative dexterity with which skilled acts are
performed by each of the hands.
The simplest classification of handedness recognizes only two
types —

right and left.

A second classification recognizes three

varieties of manual preference —

rightg left, and mixed.

The latter

usually involves a preference for the right hand in some skilled acts
and the left for others, but would also include the rare cases of
indiscriminate use of either hand.

Annett suggests a third view of

the classification of handedness in which all groupings, whether of
two, three, or more categories, entail arbitrary divisions of a
continuous distribution of lateral differences.®
A study conducted by Oldfield was designed to provide a simple
and brief method of assessing handedness on a quantitative scale.^

®Marian Annett, "The Binomial Distribution of Right, Mixed
and Left Handedness," Quarterly Journal of Experimental Psychology,
19 (19^7), 527-555.
^R. C. Oldfield, "The Assessment and Analysis of Handedness:
The Edinburgh Inventory," Neuropsychologia, 9 (1971)v 97-115.
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The study was a systematic investigation in which a handedness inven
tory was submitted to 1,128 persons.

The inventory was then subjected

to an item analysis and the revised form was submitted to 1,109 per
sons.

This final form resulted in the Edinburgh Inventory for handed

ness.

The Inventory would fall into the first type of classification

for handedness; that is, the subjects were simply to make written
responses, classifying themselves with regard to handedness in rela
tion to specific tasks.

Oldfield achieved his stated purpose of

providing a simple and brief method of assessing handedness; however,
the final form, containing only ten selected items, appears to con
tain some difficulties because of its brevity.

One may contend that

some of these ten items have a strong cultural bias.

In addition,

clear precise instructions are not given for bbth the manner in which
the subjects were to respond on the form and the method by which
responses were to be scored.

Oldfield concluded that the inventory

may be adequate for screening purposes, but where cerebral laterality
is an important issue, it may not be entirely suitable.
A study by Provins and Cunlife would appear to be a more

10
viable method of assessing handedness.

As stated by Provins and

Cunlife, the current practice to determine the consistency of a per
son's hand preference is either by asking him a series of questions
concerning which hand he prefers to use in a range of selected
activities or by getting him to perform a number of tasks and noting

10K. A. Provins and P. Cunlife,
Motor Performance Tests of Handedness,"
(1972), 199-205.

"The Reliability of Some
Neuropsyehologia, 10
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the hand employed in each case.

The purpose of the study by Provins

and Cunlife was to determine the consistency of performances of both
the preferred and non-preferred hand on a range of motor tasks.

Five

tests (some familiar and some relatively novel) were selected as
demanding organization of muscle activity into programmed sequences,
and two others were included which depended on muscular strength and
not skill.

In addition, a questionnaire containing thirty-one items

covering a wide range of tasks was given to each subject in order to
assess his hand preference.

The use of the questionnaire to measure

handedness was similar to that in the study by Oldfield except that
Provins and Cunlife used three times as many test items.

Provins

and Cunlife reported a high relationship (r=.70, p<.O l ) between the
objective motor performance tasks and the subjective type question
naire.
Many studies have relied solely upon self-reporte to classify
subjects into dichotomous groups —

right and left-handers.

The

users of such methods make the assumption that verbal reports of hand.,
preference are a reliable estimate of differential manual skills.
Investigators such as Satz, Achenbach and Fennell believe such
assumptions to be incorrect.

Satz, et al. conducted a study in which

the subjective assessment of handedness was based on a ten point
questionnaire and the objective measure was based on three tests to
measure manual performance.^

Hie results showed that left-handers

11P. Satz, K. Achenbach and E. Fennell, "Correlations Between
Assessed Manual Laterality and Predicted Speech Laterality in a Normal
Population," Neuropsyehologia, 5 0967)» 295-509*
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demonstrated variable lateral preferences on the manual tests, indi
cating that self-reports of left-handedness were not reliable esti
mates of manual dexterity.
Much of the criticism of methods of assessing handedness has
been directed at those subjects who are to a large degree lefthanded.

This should not be entirely surprising since left-handedness

has long been regarded to be a rather unpredictable quality with
respect to many different kinds of stimuli.

Prederiks reports that

it is very difficult to predict neuropsychological disturbance in
left-handed people.12

Investigators who have studied left-handed

aphasics report that in left-handers hemispheric dominance is not of
a uniform type.1^

Hecaen and Sanguet arrived at three main conclu

sions: (a) a relative bilaterality of representation for language and
cognitive functions is a typical feature of the cerebral organization
found in certain left-handed subjects; (b) left-handers showed less
marked intrahemispheric localization of the neurological mechanisms
in higher cortical functions; and (c) the functional hemispheric asymetry found in right-handed subjects is also present in left-handed
subjects, though to a less strong and consistent degree.

14

The relationship between left-handedness and cerebral domi
nance does not appear to be a direct one.

12Prederiks,

Left-handedness does not

"Developmental Disorders,"

p. 466.

1^H. Hecaen and J. Sanguet, "Cerebral Dominance in LeftHanded Subjects," Cortex. 7 (1971), 19-46.
l4Ibid.
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necessarily mean that in all cases the right hemisphere is the domi
nant one for speech and language functions.

Indeed, it is generally

found that the left cerebral hemisphere is dominant for speech in
approximately sixty-six per cent of the left-handers.1^

On the other

hand, the left cerebral hemisphere is dominant for speech in approxi
mately ninety-five per cent of the right-handers.
Zangwill states that handedness must be regarded as a graded
characteristic, left-handedness, in particular, being less clear cut
than right-handedness and less regularly associated with the dominance
of either hemisphere.1^

Annett adds, "left-handers reported in the

literature are a heterogeneous collection of individuals varying in
degree and consistency of preference for the left handl*1^

Provins

and Cunlife have pointed out that "to dlchotomously classify people
as either right or left-handed is a convenient but not very realistic
method of assessing their manual tendencies, since individuals vary
their side of choice according to the task, particularly, left
handers”1®
The types of performance tasks designated on manual perform
ance type tests as well as on questionnaires have a direct relation

1^Lamar Roberts, "Aphasia, Apraxia and Agnosia in Abnormal
States of Cerebral Dominance,"
In P. J . Vinken and G. W. Bruyn.
Handbook of Clinical Neurology Vol. A (Amsterdam: Ncrth~Holland
Publishing Co., 1969)» pp. 512-524.
1^0. L. Zangwill, Cerebral Dominance and Its Relation to
Psychological Function (Edinburgh, Scotland: Oliver and Boyd, i960),
p. 24.
1^Annett,

"Binomial Distribution,"

1^Provins and Cunlife,

pp. 527-555*

"Tests of Handedness,"

pp. 199-205.
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to the assessment of handedness.

The presumed advantage of perform

ance type tests is that they are behavioral and free from the potential
unreliability of the subjects' reporting about activities, some of
which they may not often perform.^

On the other hand, the tasks may

be so habitual that the subjects take little detail of their perform
ance of the task.

As pointed out by Provins and Cunlife, it is very

difficult to use performance type tests in which the subjects have not
had some previous experiences with the tasks, thereby biasing the
results.20

In addition, it is very difficult to include a wide range

of activities in performance type tests since these tests are usually
time-consuming to administer.

In summary, as stated by Benton:

. . . there is no reason to doubt that there is indeed
a high degree of relationship between self-reporting
statements of handedness and actual practice; however,
there is reason to doubt that the relationship is a
perfect one.

Studies of Handedness in Relation to Auditory and Visual Stimuli
The studies to be cited in this section are representative of
a rather large number of studies in which handedness was an integral
part of the study.

Although it is difficult to isolate the three

types of measures (manual, auditory, and visual), these studies are

1^Oldfield,

"Assessment and Analysis,"

20Provins and Cunlife,

pp. 97-115.

"Tests of Handedness,"

pp. 199-205.

21Arthur L. Benton,
"Clinical Symptomatology in Right and
Left Hemisphere Lesions," In Vernon B. Mountcastle(ed.). Interhemispheric Relations and Cerebral Dominance (Baltimore: The Johns Hop
kins Press, 19^2), pp. 255-2^5.
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included at this point because the measure of handedness played a
prominent role in the study.
The purpose of a study by Knox and Boone was to identify and
compare the ear preference of normal subjects who were either strong
ly left-handed or strongly right-handed.22

The authors were con

cerned about discriminating between those subjects who showed a
strong preference for either side.

Since the method employed by Knox

and Boone appeared to separate adequately those subjects who demon
strated a strong hand preference from those who showed only a
moderate one, the authors considered their method superior to those
in similar studies.

The Harris Tests of Lateral Dominance were used

to measure handedness.

The results suggested a strong relationship

between sidedness and cerebral dominance for speech and language.
The authors concluded that handedness and contralateral cerebral
dominance were strongly related in right-handed subjects while the
majority of left-handed subjects showed ipsilateral left hemisphere
dominance.
Curry conducted a study which was designed to compare the
performance of normal left and right-handed subjects on verbal and
nonverbal dichotic listening tasks.2^
of both meaningful and nonsense words.

The verbal stimuli consisted
The nonverbal stimuli were

2^Albert W. Knox and Daniel R. Boone, "Auditory Laterality
and Tested Handedness," Cortex. 6 (1970), 164-175*
2^F. K. W, Curry, "A Comparison of Left- and Right-Handed
Subjects on Verbal and Nonverbal Dichotic Listening Tasks," Cortex,
5 (1967), 5^5-552.
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made up of environmental sounds.

The subjects were classified as

being left or right-handed on the basis of the coincidence of their
reported handedness with their hand usage on writing and throwing
tasks.

One may question the thoroughness and accuracy of these meas

ures in being able to separate effectively those subjects who demon
strate strong hand preference from those whose hand preference is
only moderate to one side or the other.

The results indicated that

the right ear score was higher for both handedness groups using the
verbal stimuli; however, the difference was not statistically sig
nificant for the left-handers.

The left ear score was higher for

both handedness groups with the nonverbal stimuli, although again it
was not significantly different for the left-handers.

These findings

are typical and are reported extensively throughout the literature.
A more detailed account of these differences with regard to auditory
stimuli will be discussed later in the chapter in the section on
earedness.

An important conclusion by Curry was that the findings

were interpreted as reflecting the different roles of the two hemi
spheres as well as the degree of hemispheric equipotentiality,
especially of the left-handed subjects.
Recent research has shown that the classification "lefthanded" does not have the same significance for manual preference
and dexterity as does its apparent opposite.

Studies have shown that

self-classified left-handers form a quite heterogeneous group with
respect to manual preference and relative dexterity.

Thus, the

classical view that the hemisphere contralateral to the preferred
hand is dominant for speech has not been upheld.

As previously
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stated, the typical pattern of auditory asymmetry in a right-handed
person is right ear (presumably left hemisphere) superiority for
verbal material and left ear superiority for nonverbal material.

A

study conducted by Dee attempted to measure handedness in relation

ok
to dichotic listening tasks.

The measure of handedness was deter

mined from a questionnaire as well as from manual performance tasks.
The results indicated that those subjects classified as either
strong right or strong left handed performed similarly on the verbal
tasks; that is, with right ear superiority.

However-, those subjects

who were classified as moderately left-handed showed only a slight
tendency toward right ear superiority for the verbal material.

All

three groups did demonstrate left ear superiority for the nonverbal
material, which consisted of short melodies played on a violin.
Studies using visual stimuli in relation to handedness have
reported similar findings as those studies using auditory stimuli.
The more efficient visual field (very often the right) correlates
better with the dominant hemisphere (that hemisphere serving speech
and language functions) than it does with the preferred hand.2'*
Bryden has found that right-handers identify letters better in the
right visual field; whereas, there appears to be no significant
difference between the visual fields in left-handers.2^

04

H.

Preference,"

Cortex.

2**Roberts,

L. Dee,
Auditory Asymmetry and Strength of Manual
1 (1971), 256-245.

"Aphasia, Apraxia, and Agnosia,"

p. 524.
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M. P. Bryden,
and Cerebral Dominance,"

Tachistoscopic Recognition. Handedness,
Neuropsychologla. 5 (1965), 1-6.
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Research investigations have provided indirect evidence link
ing the hemisphere with the visual asymmetries.

Studies show that,

in normal adult subjects a single letter exposed tachistoscopically
to one side of a fixation point or the other is, in general, more
readily identified when it appears in the right visual field.

27

Right-handers are predominantly right visual field dominant, while
left-handers are much less predictable.2®

However, visual field asym

metry has been observed so far only with stimuli that can be verbally
conceptualized.

This may account for the fact that the right visual

field is dominant for most subjects since verbal material itself is
strongly represented in the left hemisphere for both right and left
handers and since the right visual field is served by the left hemi
sphere.
A study conducted by Zurif and Bryden made use of three
classifications of handedness groups -right-handers, familial left
handers (those left-handers who had a parent or sibling who were also
left-handed), and non-familial left-handers.2^

The tests included

both a dichotic listening test using numbers and a bilateral viewing
test using letters.

The bilateral viewing tests consisted of one

list of letters presented to the left visual field at the same time

2®0urry,
PP. 545-552.

"Comparison of Left- and Right-Handed Subjects,"

29E. B. Zurif and M. P. Bryden, "Familial Handedness and
Left-Right Differences in Auditory and Visual Perception," Neuropsychologia. 7 (19^9)* 179-187.
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another list

was presented

the subjects

reported what

they saw in the visual test.
follows:

to the right visual field.In eachcase
they heard in the auditory test andwhat
The results may be summarized as

(a) accuracy of identification was better for the right

side on both

tests and for

all handedness groups; (b)familialleft

handers were

unpredictable

in terms of perceptual laterality when

compared with non-familial left-handers; and (e) familial left
handers showed no consistent lateral dominance.

The authors con

cluded that non-familial left-handers were as strongly left hemi
spheric dominant in regard to the eye and ear measures as were the
right-handers.

In addition, it is possible that familial left

handers are characterized by greater hemispheric equipotentiality
rather than by merely variability of dominance.

Summary
One of the major problems in research on handedness and
cerebral dominance has been to develop adequate measures for
assessing and analyzing handedness.

The results from the majority

of the studies indicate that two primary means are generally used:
(a) manual performance type tests, and (b) questionnaires.

Most of

the studies confirm the difficulty of assessing handedness when
dealing with those subjects who are neither strongly left nor strong
ly right-handed.

More recent research suggests that handedness

should not be limited to simply two categories, but rather should be
considered on a continuous scale of lateral differences which indicate
the degree to which a person demonstrates a certain preference.
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Most studies point out a relationship between handedness and
the hemisphere that is dominant for speech and language functions.
The left hemisphere fulfills this role in practically all righthanded persons and in about two-thirds of the left-handed people.
With regard to auditory stimuli, studies show that the more
proficient ear correlates with the dominant hemisphere for speech
better than it does with the preferred hand.

With regard to visual

stimuli, the more efficient visual field correlates with the domi
nant hemisphere for speech better than it does with the preferred
hand.
Most investigators confirm that right-handedness in a person
allows for greater predictability with regard to hemispheric func
tions for speech, auditory, and visual stimuli than does lefthandedness.

Indeed, left-handedness has been characterized by a

great deal of unpredictability and, as termed by some investigators,
greater equipotentiality between the hemispheres with regard to
different types of stimuli.
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Lateral Dominance with Regard to Eyedness

Studies Involving Measures of Ocular Dominance
Ocular dominance has been defined as "the visual phenomenon
where a functional ocular unilaterality exists in binocular vision —
some sort of physiological preferential activity of one eye over that
of the other when both are used t o gether. "50

Various criteria have

been offered by Ogle as indexes of ocular dominance.

Two of those

criteria which have been used by a great many researchers are:
(a) that two points at different distances in space which are adjust
ed to appear aligned by binocular vision are actually aligned by only
the dominant eye, and (b) that the eye which has the higher visual
acuity is the dominant eye.
Some of the most important research in ocular dominance is to
be found in the work of Miles.

According to Miles, "ocular domi

nance tends to clear the visual field by giving the right of way to
the image that belongs to the dominant eye, making it appear more sub
stantial than the other which then tends to be more or less suppress
ed. "51

Miles took the position that tests involving sighting and

aiming were reliable indicators of ocular dominance.

On the other

hand, White reported that little evidence has been offered to suggest
that sighting dominance is a major determinant of or has explanatory

5^K. N. Ogle, "Ocular Dominance and Binocular Retinal
Rivalry," In H. Davson(ed.). The Eye, Vol. A (London: Academic
Press, 1962), p 138.
5"*Walter Miles, "Ocular Dominance Demonstrated bv Unconscious
Sighting," Journal of Experimental Psychology, 12 0 929/» 113-125.
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value for lateral dominance.^

White contended that results based on

an ordering of subjects according to sighting dominance is confounded
in that over twice as many left sighting dominant subjects are left
acuity dominant than are right acuity dominant.

Acuity dominance, he

maintains, has been experimentally related to lateral dominance.
Here is a point of conflict:

Miles is making use of the first

criterion as suggested by Ogle, and White is relying on the second
criterion as a basis for assessing ocular dominance.
Some of the methods used to assess ocular dominance before
the work of Miles have been reported to contain unreliable pro
cedures.

One such test was to hold a piece of cardboard with a hole

in the middle at arm's length and attempt to shove an object through
the hole.

Presumably, in order to do this one eye would be used in

the aiming process.

Another such test was to hold a pencil at arm's

length and to line it up with a mark on the wall.

In both these

tests the matter of handedness may bias some of the results.
Many variations of the sighting test have been used as a
method of assessing ocular dominance.

In his procedure for study

ing ocular dominance, Parson developed a hollow cone called a manoptoscope, which forced unilateral sighting while the subject had the
impression he was viewing the target with both eyes . ^

Review,"

This was an

52M. J. White, "Laterality Differences in Perception: A
Psychological Bulletin, 72 (19^9)» 587-405.
55 b . S. Parson,

Lefthandedness

(New York: Macmillan, 1924).
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important advance in dominance testing for the subject did not know
that he was really sighting with the preferred eye.

Miles adopted

this basic procedure as a part of his ABC Vision Test for Ocular
Dominance.

Miles did make some slight, but important, variations on

the procedure as had been used by Parson.

Parson did not look at

the subject when administering the test, but simply asked him to
report what he saw.

This procedure did not really allow the examiner

to determine which eye was being used in the sighting.

Miles, on the

other hand, actually observed the subject and was able to readily
determine the eye used in the sighting without need of asking the
subject.

Miles assumed that if the subject were sufficiently

interested in the visual targets presented, he would go ahead with
his sighting behavior without realizing that he was actually using
one eye predominantly.

The fact that the ABC Vision Test can be

conducted in such a way that subjects remain naive as to its purpose
and results is an important factor in its use.
a 93% retest reliability using the ABC Test.

Miles has reported
Harris states that

the ABC Test has probably been more extensively used than any other
34

test of eye dominance.

ed.

^ A lbert J. Harris, Harris Tests of Lateral Dominance
(New York: Psychological Corporation, 1958), p. 16*

Jrd.
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Studlea of Hemispheric Lateralization of Visual Perception
Most of the discussions in the neurological literature have
had to do with handedness in reference to cerebral dominance.
ness is still another aspect of laterality.

Eyed-

There is considerable

anatomical and physiological evidence indicating that the crossed
optic pathways dominate the uncrossed pathways.

Kimura reports that

there is no evidence at present that the primary receiving areas in
the left and right hemispheres are otherwise functionally different,
although there is a great deal of evidence that other homologous
regions in the two hemispheres do not have exactly equivalent func
tions .55

Investigators have been concerned not only with deter

mining differential hemispheric functions based upon the nature of
the stimuli, but also with demonstrating a dominance of one hemi
sphere over the other for visual perception.

Although there is an

obvious functional difference between hemispheres for speech, it
is difficult to account for the implied exclusive functional quali
ties of the right hemisphere in visual perception.
The data relating cerebral lateralization to visual field
asymmetry have not been as clear-cut or as conclusive as that of the
comparable auditory data.

One major difficulty as pointed out by

Bryden is the problem of distinguishing between verbal and nonverbal
s t i m u l i . T h u s , a functional asymmetry of the sort observed with

55Doreen Kimura,
"Spatial Localization in Left and Sight
Visual Fields," Canadian Journal of Psychology, 25 (19^9)* 445-458*
^Bryden,

"Tachistoscopic Recognition,"

pp. 1-8.
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various auditory inputs does not seem apparent when visual (verbal
and nonverbal) material is used.

One may contend that left hemi

spheric speech representation is responsible for the better recog
nition of alphabetic material presented in the right visual field,
although the data are not conclusive on this point.

Bryden found

that of twenty left-handers and twenty right-handers, the right
handers were significantly more accurate in identifying material
presented in the right visual field, while the left-handers failed
to show any consistent left-right

d i f f e r e n c e s . 57

The purpose of a study by Rubino was to demonstrate hemi
spheric asymmetry of visual functioning by employing meaningless
material presented in a visual recognition task in which exposure
duration was varied.5®

Nonsense words and nonsense figures were pre

sented to braindamaged subjects at very brief exposure durations.
The subject was required to identify each item he had seen by select
ing it from among several choices.

The results clearly indicated

the existence of hemispheric asymmetry of visual functions.

The

recognition of the nonsense words was impaired by left temporal lobe
damage, while the recognition of the nonsense figures was impaired by
right temporal lobe damage.

Kimura has suggested that as material

becomes more verbal, its perception depends more on the dominant hemi
sphere for speech, since the final identification of the material is

57lbid.
58C. A. Rubino,
"Hemispheric Lateralization of Visual Per
ception," Cortex. 6 (1970), 102-120..
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more intimately bound up with the centers for speech.^

It appears

that although both hemispheres participate in visual recognition
tasks, differences in function can be demonstrated with highly speci
fic tasks.

Demonstrating these differences has depended largely upon

testing subjects with we11-localized and discrete cerebral lesions.
Rubino concluded that when the important variables have been ade
quately defined, it should be possible to detect these differences
in hemispheric functions by employing non-braindamaged subjects.

40

Friedlander conducted a study in which the purpose was to
investigate some of the factors which might be correlated with eyedness, such as visual acuity, degree of "pure" eyedness, and handed
ness.^1

Friedlander made use of the sighting method to determine the

dominant eye.

This was the first criterion for assessing ocular domi

nance as stated by Ogle in the previous section.

The apparatus used

for this purpose was an aluminum rod 56" long with a small screw
(sight) at one end and a 12*x 8" board with a hole approximately 5/4"
in diameter in the center, 6 * from the other end.

The subject held

the rod with both hands, placing the end nearest the board against
his chin.

He was asked to get the sight in the middle of the hole

while he kept both eyes open.

Then holding his head and the rod in

^ D o r e e n Kimura, "Dual Functional Asymmetry of.;the Brain in
Visual) Perception," -Neuropaychologia, 4 (19^6 ), 275-285.
^Rubino,

"Hemispheric Lateralization,"

^W a l t e r J. Friedlander,
Cortex, 7 (1971), 557-571.

pp. 102-120.

"Some Aspects of Eyedness,"
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the same position, he was asked to close one eye at a time and to tell
with which eye alone he could still see the sight in the middle of the
hole.

A questionnaire was used to determine various aspects of

laterality concerning the eyes, hands, and feet.
was determined by the use of the rod.

Objective eyedness

The term "pure" eyedness was

used when the objective eyedness agreed with the eyedness as measured
by the questionnaire.
The results of the study indicate that eyedness is related to
visual acuity.

This finding is in conflict with some statements in

the literature about the relation of visual acuity and eyedness.
Gahagan, for instance, reports that there is no relationship between
the two measures.^2

Gahagan's conclusion, however, is open to ques

tion since he makes no use of statistical analysis in his study and
because the number of subjects he employed may be too small to make
such a conclusion.

Crovitz, on the other hand, confirms the findings

of Friedlander.^5
A second finding by Friedlander indicated a significantly
greater incidence of pure right-eyedness among those subjects who
were objectively right-syed than there was pure left-eyedness among
those subjects who were objectively left-eyed.

As previously re

ported, it has been found that right-handed subjects are more strong
ly right-handed than left-handed subjects are strongly left-handed.

Gahagan, "Visual Dominance-Acuity Relationships,"
Journal of Genetic Psychology, 9 (1955)» 455“459»
^5 h . F. Crovitz, "Differential Acuity of the Two Eyes and
the Problem of Ocular Dominance," Science, 1J4 (19^1)» 614.
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Friedlander reasoned that it is difficult to accept the idea that the
same sort of social pressures play as great a role in regard to eyed
ness as they do in handedness.
The third conclusion of the Friedlander study was that there
was a relation between eyedness and handedness.

There is some dis

agreement in the literature on this point; however, a majority of
the studies have shown such a relationship and are in agreement with
data from the study by Friedlander.

Sunmary
The studies cited in this section indicated that essentially
two methods have been used in determining ocular dominance: (1) sight
ing or aiming tests, and (2) visual acuity measurement.

Considerable

anatomical and physiological evidence indicates that the crossed
optic pathways dominate the uncrossed pathways.

That is, the optic

pathways from the right eye are served better in the left hemisphere
and vice versa.

This difference appears to be in relation to the

type of stimulus involved.
Evidence indicates that the two hemispheres do not have
exactly equivalent functions although it is difficult to account for
exclusive functional differences.

The data are simply not as clear-

cut as some aspects of handedness or auditory stimuli.

Some investi

gators, however, report that differences in visual function can be
demonstrated by using highly specific tasks.

Right-handers have been

found to be more accurate in identifying verbal material presented in
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the right visual field, while left-handers failed to show any con
sistent left-right differences.

Some contend that as material

becomes more verbal, its perception depends more on the dominant
hemisphere for speech and, thus, the right visual field dominates
since speech is predominantly served in the left hemisphere.

Others

point out the difficulty in attempting to adequately differentiate
between verbal and nonverbal visual stimuli.
In general, there appears to be more consistency among right
eyed persons with regard to visual tasks.

Right-eyed persons gener

ally show a stronger degree of right-eyedness than left-eyed persons
show a degree of left-eyedness.

Parallel observations were made in

the previous section on handedness.

For some nonmeaningful items,

figures, geometric patterns, and spatial tasks, the left visual
field appears to be dominant.

In contrast to handedness and eared-

ness, a limited amount of research has been undertaken in the area
of eyedness as related to lateral dominance.

The need exists for

more thorough investigations in this area even though more recent
studies have assisted in explaining some of the contrary findings
reported in older studies.
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Lateral Dominance with Regard to Earedness

Asymmetry of the Brain In Dichotic Listening
The auditory system from the ears to the brain is made up
of both crossed and uncrossed neural pathways.

Electrophysiological

evidence suggests that the crossed auditory pathways are stronger
than the uncrossed pathways.^

Thus, each ear has connections with

the auditory receiving area in each hemisphere, but the pathways
connecting the ears to their opposite hemispheres are apparently
more effective than the ipsilateral pathways.
As reported earlier, the left hemisphere usually contains
the neural system for the perception of speech and language func
tions.

With knowledge of these crossed pathways, it would be reason

able to suppose that speech sounds presented to the right ear would
have readier access to the speech perception system in the left
hemisphere.

Evidence from the literature has shown this hypothesis

to be correct.

Such findings have been reported by investigators

who verbally presented numbers to subjects.

The usual explanation

for such findings has been that since the left hemisphere was the
one in which speech sounds were presumably analyzed, the right ear
sounds had the advantage of having better access to these speech
centers.

The evidence is thus overwhelming that the asymmetrical

functioning of the two halves of the brain for speech is reflected

^ M . R. Rosenzweig, "Representations of the Two Ears at the
Auditory Cortex," American Journal of Physiology. 167 (1950#

147- 158.
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in unequal perception of words presented dichotically to the left and
right ears.
Investigators have reported that certain nonverbal auditory
stimuli are processed primarily by the right hemisphere.

Milner, for

instance, has found melodic patterns to be processed primarily in the
right

hemisphere.^

Such findings indicate that melodic patterns

which arrived at the left ear had an advantage over those arriving at
the right ear.

Netley, in reiterating the major point under con

sideration states that, "although each ear projects to both cerebral
hemispheres, the main functional connection is to the contralateral

The asymmetry of ear patterns does not appear to be directly
related to handedness.

Kimura emphasizes that the independence of

ear asymmetry from handedness can be demonstrated only when the
47
speech representation pattern is known.

In left-handers who have

speech represented in opposite hemispheres, the relative ear superior
ity takes opposite directions, depending on which hemisphere is domi
nant for speech.

Where speech representation is not known, as is

usually the case in normal subjects, one would expect the ear pattern
to be related to handedness only insofar as cerebral dominance for

^Bre n d a Milner, "Laterality Effects in Audition," In V. B.
Mountcastle(ed.). Interhemlspheric Effects and Cerebral Dominance
(Baltimore: The Johns Hopkins Press, 1962), pp. 177-195*
Netley, "Dichotic Listening Performance of Hemispherectomized Patients," Neuropsychologia. 10 (1972), 255-240.
47
Doreen Kimura, "Functional Asymmetry of the Brain in
Dichotic Listening," Cortex, 5 0967), 165-178.
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speech is related to handedness.
Evidence is fairly clear that the normal auditory asymmetries
can be demonstrated only with dichotic presentation.

Studies using

digits (verbal stimuli) which are alternated rapidly between ears but
do not actually overlap report a non-significant difference between
ears, although the right ear did show a slight advantage.

When

stimuli are presented strictly to one ear, there appears to be no
difference between ears.
sary?

Why, then, is dichotic stimulation neces

Rosenzweig has proposed that there is a point of overlap

between the two pathways, and at this point of overlap the contra
lateral pathways are capable of occluding impulses arriving along
the ipsilateral pathways.

48

When different stimuli are presented to

the two ears, the impulses arriving along the ipsilateral pathway
would be partially occluded, and thus the advantage of the contra
lateral over the ipsilateral pathway would be enhanced.

Physio

logical evidence indicates that the contralateral ear has only a
slightly greater number of fibres than the ipsilateral oar.

Thus,

it appears that it is not the earlier arrival of impulses from the
contralateral pathways but the greater number of impulses that lead
to the asymmetries found.
From the available literature it is clear that a difference
of auditory asymmetries prevails.

The difference depends on the

type of stimulus presented; these asymmetries in turn reflect

^®Rosenzweig,

"Representations of the Two Ears,"

pp. 147—

158.
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differences in function between the left and right hemispheres.
Within the limitations of the dichotic technique exists a means for
further study of the differences between the hemispheres.

By varying

the stimulus dimensions, investigators may be able to define more
explicitly just what characteristics differentiate stimuli depending
more for their perception on the left hemisphere from stimuli depend
ing more on the right hemisphere.

Studies of Dichotic Listening Using Verbal Stimuli
Studies using verbal stimuli under dichotic conditions appear
ed in the literature prior to the work with musical stimuli.

Inves

tigators have made use of such verbal material as meaningful words,
nonsense words, and numbers (digits).

The work of Broadbent, who

used digits in dichotic stimulation tasks, has served as a pattern
ho
for subsequent investigators. 7

As has been reported, many studies

have been conducted using the Broadbent technique, and the results
have been virtually in complete agreement that verbal material is
processed largely in the left hemisphere, indicating a right ear
superiority.
One of the most important investigators in dichotic listening
has been Kimura.

The purpose of an early study by Kimura was to

determine if subjects with speech represented in the right hemisphere

4*D. E. Broadbent, "The Hole of Auditory Localization in
Attention and Memory Span," Journal of Experimental Psychology.
47 (1954), 191-196.
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would exhibit a left ear superiority using verbal material.

50

The

procedure employed was that of presenting digits dichotically.

The

results indicated that when speech is represented in the right hemi
sphere, the left ear is more efficient in recognizing verbal stimuli.
Most of the subjects with speech in the right hemisphere were lefthanded.

Those subjects with speech represented in the left hemi

sphere produced scores indicating that the right ear was more effi
cient in recognizing the verbal stimuli.

Apparently then, the ear

opposite the dominant hemisphere for speech is more efficient in
recognizing verbal material, irrespective of handedness.
Kimura offered some possible reasons why this greater effi
ciency for speech sound* recognition by the right ear had gone un
detected for so long.

Under normal hearing conditions both ears

receive the same stimuli, and there is no competition between the
pathways from the two ears.

Another reason may be that in normal

subjects both pathways are very efficient so that only material of
a certain level of difficulty will permit the detection of a differ51
ence between ears.
Bryden, using digits as stimuli, employed ninety-two normal
subjects in a dichotic listening experiment.

52

The findings sup

ported those of Kimura as subjects identified numbers presented to

^°Doreen Kimura, "Oerebral Dominance and the Perception of
Verbal Stimuli," Canadian Journal of Psychology. 15 (19^0» 166171.

52
' M. P. Bryden, "Ear Preference in Auditory Perception,"
Journal of Experimental Psychology. 65 (19^5), 10J-105.
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the right ear more accurately than numbers presented to the left ear.
Bryden also found that subjects preferred to report material from the
right ear before reporting material from the left ear.

Broadbent has

stated that if an individual listens to two digit sequences at the
same time, he tends to report all the numbers from one ear before
reporting any from the other e a r . ^

Bryden believed this may con??

etitute a point of bias since the subject may actually forget material
from the left ear before having a chance to report it.

In attempting

to control this factor of the order of report, Bryden still found the
right ear to be more efficient in subsequent investigations.

He con

cluded that this apparently indicated a true perceptual difference
between ears when using verbal material.
The purpose of a study by Curry and Rutherford was to examine
the recognition and recall of different types of verbal stimuli pre54
sented under dichotic conditions.
Three types of verbal stimuli
were usedj 0 )

semantically meaningful words such as cat, boy, etc.;

(2) non-meaningful semantic words such as if, so, the etc.; and
(5) non-meaningful nonsense syllables.

The subjects were presented

a pair of words from each of the three types of stimuli; then, after
hearing all six words he was to report as many as he could remember.
The results may be summarized as follows: (l) higher scores were

^Broadbent,

"The Role of Auditory Localization, "

pp. 191-

196.
54
P. K. W. Curry and David R. Rutherford, "Recognition and
Rocall of Dichotically Presented Verbal Stimuli by Right- and LeftHanded Persons," Neuropsychologia. 5 09^7)» 119-126.
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generally obtained by the right ear for all types of verbal stimuli;
(2) higher scores were generally obtained by the right ear of both
left and right-handed subjects; however, more left-handed subjects
obtained higher scores in their left ears; (5) data support

the

theory that most right-handers and many left-handers depend on the
left hemisphere for the processing of verbal stimuli.

The authors

concluded that left-handed individuals may have a greater tendency
toward hemispheric equipotentiality for language functions than
right-handers.

Studies of Dichotic Listening Using Musical Stimuli
Early conclusions of cerebral lateralization for music had
been drawn almost exclusively from clinical case reports.

Dr. Brenda

Milner was among the first to provide a start toward the systematic
determination of particular nonverbal auditory information that is
better handled by the so-called non-dominant hemisphere.

Milner found

that patients with left temporal lobectomies had significantly greater
scores than those with right temporal lobectomies on some of the
subtests of the Seashore Test of Musical Abilities, notably the
Timbre and Tonal Memory tests.^5

Milner concluded that the right hemi

sphere played a greater role in the perception of certain musical
stimuli than did the left hemisphere.

An additional finding by Milner

was that the rhythm subtest showed no difference between the left and

5^!ilner,

"Laterality Effects in Audition,"

pp. 177—195*
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right groups even though such differences did exist in two of the
other tests.

There appeared to be some indication of bilaterality

of rhythmic perception in the performance of the temporal lobectomized patients.
Gordon conducted a study in which he attempted to devise
tests so that melody and rhythm were separated from timbre and
chordal qualities.-^

The Melodies Test consisted of Baroque tunes,

each four measures in length.

The melodies were presented dichotic-

ally to each subject who then was asked to select the two different
melodies he heard from a set of four notated melodies.
were performed on a soprano or alto recorder.

The melodies

-

The subjects were

twenty right-handed male college students who were members of per
forming musical organizations.

The Chord Test consisted of two

different chords (major chords or seventh chords) performed on an
organ and presented under dichotic conditions.
select the two chords from a list of four.

The subject was to

In addition to the

musical tests, Gordon used a digit test and the Harris Tests of
Lateral Dominance.

The results may be summarized as follows:

(1) the Melodies Test showed higher scores for the left ear but not
a significant difference; (2) the Chord Test resulted in a signifi
cant difference

in favor of the left ear; and (5 ) the digit test

showed higher, but not significantly different, scores for the right
ear.

Gordon claimed that the rhythmic aspect may have served as

56h. W. Gordon, "Hemispheric Asymmetries in the Perception
of Musical Chords," Cortex. 6 (1970), 587-598.
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clues for subjects in the Melodies Test.

He concluded that subjects

recognized unique rhythms in some trials and unique melodic changes
in others so that the overall performance showed no asymmetry in the
Melodies Test.

Gordon, as did Milner in her study, suggested the

possibility of the bilaterality of the rhythmic function.

Thus, a

predominance of rhythmic function in the left hemisphere coupled with
the function of pitch discrimination in the right hemisphere pro
duced the above mentioned results and served to confound the con
clusions.
Kimura conducted a study using a melodies test as well as a
digit teat.57

The subjects were twenty right-handed female nurses.

The melodies test consisted of excerpts from Baroque literature,
each four seconds in duration.

Two different melodies were played

under dichotic conditions followed by four melodies played in succes
sion.

The subjects were instructed to select from the four melodies

those which she had heard played simultaneously.

The results showed

that melodies were recognized better through the left ear than through
the right ear.

The digit test showed greater right ear superiority,

substantiating those results reported in the previous section.
This writer conducted a study which was essentially a repli
cation of the work of Kimura and other s.5®

However, some refinements

57Doreen Kimura,
"Left-Right Differences in the Perception
of Melodies," Quarterly Journal of Experimental Psychology. 16
(1964), 555-558.
^®Roger B. Cook, "Left-Right Differences in the Perception
of Dichotically Presented Musical Stimuli," Journal of Music Therapy,
10 (1975), 59-65.
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in the method were added: (l) such variables as timbre, registration,
tempo, intensity, and musical style were controlled by using specially
written melodic phrases; (2) a constant source (electric pianos) was
used to provide the stimuli; and (j) subjects were asked to recognize
visually a notated phrase from among four choices after having been
presented phrases under dichotic conditions.

This study minimized

tonal memory as a factor and thus reduced the chance of random error.
The subjects were twenty right-handed college music majors.

The

results indicated a significant left ear superiority for melodic
material (p <.01).
The purpose of a study by King and Kimura wad to determine
whether dichotically presented non-speech sounds which employed the
vocal musculature would be processed as are speech sounds (in the
left hemisphere) or as non-speech sounds which do not employ vocal
musculature (in the right hemisphere).^

Two tasks were employed:

(l) hummed melodic patterns, and (2) human emotional sounds such as
laughing, crying, and sighing.

Left ear superiority was found in

previous studies when melodic patterns were played on musical instru
ments.

The question may be asked whether melodies produced by the

human voice are similarly processed.

Forty-eight equally divided

male and female subjects, all right-handed, participated in the
study.

The results showed that on both dichotic tasks the left ear

l.
King and D. Kimura, "Left-Ear Superiority in Dichotic
Perception of Vocal Nonverbal Sounds," Canadian Journal of Psychology.

26 ( 1972), 111- 116 .
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wa9 superior to the right ear.

The fact that perception of hummed

melodies showed a strong left ear effect confirms the dependence of
recognition of melodic material on the right temporal lobe system,
regardless of how the pattern is produced.

The authors concluded

that the present state of knowledge does not permit a conclusion
regarding whether this hemispheric differentiation is based on
melodic aspects or the speech aspects of the stimulus, if indeed
these can be separated.

Summary
Prom the available literature it is clear that a difference
of auditory asymmetries prevails.

The difference depends on the type

of stimulus presented, and these asymmetries in turn reflect differ
ences in function between the left and right hemispheres.

Although

each ear has connections with the auditory receiving area in each
hemisphere, the pathways connecting the ears to their opposite hemi
spheres are apparently more effective than the ipsilateral pathways.
Studies show that such auditory asymmetries can be demonstrated only
under conditions of dichotic stimulation.

The usual explanation

given for this is that impulses arriving along the ipsilateral path
way are partially occluded, thus permitting the impulses from the
contralateral pathway to dominate.
Investigators are virtually in complete agreement that verbal
material is processed largely in the left hemisphere, which indicates
a right ear superiority.

Studies show that the ear opposite the

dominant hemisphere for speech is generally more efficient in recog
nizing verbal material, irrespective of handedness. Research shows
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that left-handers may have a greater tendency toward hemispheric equipotentiality for language functions than right-handers.
Research employing musical stimuli

in the study of auditory

asymmetries is not nearly so abundant as that using verbal stimuli.
Those investigators who have used musical stimuli report that the
right hemisphere plays a greater role in the perception of musical
stimuli than the left hemisphere.

This conclusion has been found

regardless of whether the stimulus was produced by musical instruments
or by the human voice.

Some investigators have suggested the possibil

ity that perception of rhythmic stimuli may be bilateral;that is, no
differences may be observed to a significant degree between the left
and right hemispheres when rhythmic stimuli are involved.

Researchers

who have made such observation have reported it only as incidental to
the study.

The use of rhythmic stimuli in relation to auditory asym

metries has not been a major part of any of the studies on earedness.
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Learning Disabilities As Related To Lateral Dominance

The rationale for this study was based on the idea that lateral
dominance has been found to be an important factor in complex learn
ings of various kinds.

It would appear, therefore, that musical

learnings, being of a complex nature, nay be related to various types
of lateral dominance.

The studies to be cited in this section of the

chapter emphasize the relationship between certain learning dis
abilities and lateral dominance.

The intent is not to provide an in-

depth discussion of these learning disabilities but merely to briefly
point out that lateral dominance is a factor of importance in higher
level mental functions.

Studies Involving Reading Disabilities
Perhaps the area of reading disabilities in relation to
lateral dominance has been investigated more than any other area of
learning difficulties.

Orton was one of the first to propose a cere

bral dominance theory of laterality in relation to reading disability.

60

According to Orton, the absence of a clearly established

dominance can be the cause of language difficulties and of dyslexia
during a child’s early years.

Orton claimed that learning to read

involved the use of one hemisphere, the dominant one for speech and
language functions.

Children

He believed that where a definite dominance had

°°Sarauel T. Orton, Reading. Writing and Speech Problems in
(New York: W. W. Norton & Co., 1957)»
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been established, the child usually had little trouble learning to
read.

On the other hand, when there had been no strong left or strong

right dominance established by the time the child was learning to read,
difficulties frequently would arise.
Delacato suggested that a lack of dominance is the major cause
of reading problems in children.^

He contended that laterality has

not been fully established in problem cases, and therefore the domi
nant hemisphere of the brain does not take control of the neurological
activities necessary for the comprehension of the printed word.
Dearborn has long held that there is a strong relationship
between laterality and reading disability.^

In his clinical studies

he found a greater incidence of left dominance, crossed dominance,
and lack of dominance among poor readers than among good readers.
Dearborn suggested that it is better to be strong dominant to either
side, although right dominance of both hand and eye is preferred.
Dominance is said to be crossed when the dominant hand and eye are on
opposite sides.

Dominance is said to be incomplete when an individual

shows nearly equal use of both sides, in either hand or eye.

Accord

ing to Harris, the term mixed dominance includes both crossed and

Problems

^ 1Carl H. Delacato, The Treatment and Prevention of Reading
(Springfield, Illinois: Charles C. Thomas, 1959)*

^Walter P. Dearborn, "The Nature of Special Abilities and
Disabilities," School and Society. 31 (1950)> 632-636.
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incomplete dominance.^
Studies have shown that there is a category of individuals in
whom language and related processes are imperfectly lateralized to
either hemisphere and who may be said to lack determinate cerebral
dominance.

Zangwill suggested the term cerebral ambilateral was

appropriate to designate this group of persons.^

He believed that

possessors of this type of cerebral organization are particularly
vulnerable to the effects of stress.

In the ambilateral person, the

proper development of reading and writing as well as of spatial
judgment and directional control is relatively easily disturbed by
accidents of circumstance.

These may include minimal brain injury

at birth, predisposition to epilepsy, after-effects of childhood
illness, or psychological adjustment at home or school,
Mewes speculated that crossed dominance may have a signifi
cant relationship to reading musical notation since the same basic
process of reading is followed in both word reading and music read
ing.^

That is, in both types of reading there is a left-right

movement of the eyes and a process of perception, recognition, and
interpretation.

The results of the study indicated no significant

relationship between instrumental music reading and crossed dominance.

^Al b e r t J. Harris, How to Increase Reading Ability: A Guide
to Individualized and Remedial Methods (New York: Longmann's, Green
and Co., 1949)*
^Zangwill,

Cerebral Dominance,

pp. 24-25.

^Gordon E. Mewes,
"An Attempt to Determine the Association,
If Any, Between Crossed Dominance and Achievement Levels in Instru
mental Music Reading," (unpublished doctoral dissertation, University
of Oklahoma, 19^9)*
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The experience the subjects had with reading musical notation appear
ed to be the most important factor.

The information given by Mewes

regarding the design and procedure of the study was not sufficient
to permit proper evaluation of his conclusions.
Developmental dyslexia is regarded as a specific lag or dis
ability, relative to chronologic age, in a person otherwise judged
by other developmental criteria as n o r m a l . ^

A description of

dyslexia as offered by Critchley is as follows:
. . . a defective capacity for acquiring, at
the normal time, a proficiency in reading and writing
corresponding to average performance; the deficiency
is dependent upon constitutional factors (heredity),
is often accompanied by difficulties with other sym
bols (numbers, musical notation, etc.), it exists in
the absence of intellectual defect or of defects of
the sense organs which might retard the normal ac
complishment of these skills, and in the absence of
past or present appreciable inhibitory influence in
the internal and external environment.^
The most frequent occurrence of developmental dyslexia is with subjects who have weak, mixed, or inconsistent lateral preferences.00
Other defects noted along with developmental dyslexia include poor
drawing and copying, weakness in spatial orientation, and uncertain
discrimination of right and left.

^ J o h n Money, "Developmental Dyslexia," In P. J. Vinken
and G. W. Bruyn. Handbook of Clinical Neurology. Vol. 4 (Amsterdam:
North-Holland Publishing Co., 19 & ) , pp. 577-591.
^Macdonald Critchley, Developmental Dyslexia
William Hinemann Medical Books Ltd., 19^4), P» 11 •

(London:

<580. L. Zangwill, "Dyslexia in Relation to Cerebral Domi
nance," In John Money(ed.). Reading Disability: Progress and Re
search Needs in Dyslexia (Baltimore: The Johns Hopkins Press, 19^2),
pp. 105-114".
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The specific defects in reading are seldom present in iso
lation and are commonly embedded in a more complex developmental
syndrome.

Schubert has suggested the possible causes of reading

disabilities as follows:

(l) visual, auditory, and speech defects;

(2) physical factors involving poor

general health and glandular

dysfunction; (3 ) neurological and dominance difficulties; (4) emo
tional maladjustment; (5 ) intellectual retardation; (6) educational
inadequacies; and (7 ) poor home environment.^

Such a great number

and variety of factors would most certainly be found in assessing
the learning difficulties of any of the complex learnings involving
higher level mental functions.

Perhaps the only way to determine

which of the many factors play the greater roles in various learn
ings is through clinical type case studies of a longitudinal nature.

Studies of Amusia
The disability known as amusia is generally the result of a
lesion in the hemispheres of the brain.

Such a disturbance may lead

to the full disintegration of the musical function.^®
literature on this disturbance is very limited.

The available

Wertheim attributed

this shortage of research to the fact that the functions in amusia

^ D e l w y n G. Schubert, The Doctor Eyes the Poor Reader
(Springfield, Illinois: Charles C. Thomas, 1957)* P* 28.
7 % . Wertheim, "Disturbances of the Musical FHinctions,"
In L. Halpern(ed.). Problems of Dynamic Neurology (Jerusalem:
Jerusalem Post Press, 19^5)* PP* 162-180.
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are among the most complex aspects of cerebral activity.

This com

plexity might have stimulated more research; however, the practical
difficulties of conducting a thorough analysis caused most investi
gators to turn to other areas.
In addition to the complexity of the disturbance itself,
other difficulties in the clinical analysis of amusia lie in finding
qualified investigators and in selecting appropriate methods of
diagnosis and treatment.

The person to be analyzed must have accu

rate and thorough records of his musical characteristics and musical
functions prior to the time of the observed disability.

Records of

this type are often difficult to obtain except in cases involving
professional musicians.

Since the amusic disturbance is often ac

companied by aphasia (partial or complete loss of ability to use
language) or hemiplegia (paralysis of one side of the body), inves
tigators are often unsure about the causes of the general disturb
ances and, therefore, are unable to make definitive conclusions
specifically in relation to amusia.

Another difficulty in the clini

cal analysis of amusia is determining the necessary qualifications of
the investigator.

Should a neurologist without musical training or

a musician without a knowledge of medicine conduct the analysis?

At

the present time no definitive list of qualifications has been identi
fied.

An additional difficulty is that no method currently available

for examination of the subject has been universally adopted for clini
cal use.

These are some of the problems which the investigator faces

and their complexity could certainly account for the limited amount
of research in this area.
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The moat recent work bn amusia is to be found in the studies
of Botez and Wertheim.

These investigators designed a series of test

instruments which they felt could detect the slightest impairment of
the musical function.^

The tests were designed so that they could

be used on the following groups of subjects: (l) musical persons who
were without theoretical or instrumental musical training; (2) pro
fessional musicians who were without musical training or knowledge of
musical notation; (5) amateur musicians with theoretical and instru
mental knowledge; and (4) highly trained professional musicians.
Botez and Wertheim grouped the tests into what they considered two
fundamental sides of musical function: (1) the receptive (sensory)
component, and (2) the expressive (praxic) component.

The receptive

component was designed to study the tonal, melodic, and harmonic
elements; the rhythmic element; the agogical (variations of speed)
and dynamic (variations in intensity) elements; and the lexic ele
ment.

The expressive component studied singing and whistling pro

duction, instrumental production, and musical-graphic function.
Upon examination of a person exhibiting disturbances of the
musical function, Botez and Wertheim classified the subject as a
receptive amusic or expressive amusic.

The characteristics generally

associated with receptive amusia are; (1) false appreciation of pitch;
(2) disappearance of very good relative pitch in subjects previously

^ M . I. Botez and N. Wertheim, "Expressive Aphasia and Amusia
Following Right Frontal Lesion in a Right-handed Man,
Brain. 82

(1959 ),

186-202 .
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having this ability; (j) false reproduction of musical sounds and
melodies with unawareness or diminished awareness of errors; (4) seri
ous trouble in identification of melodies and detecting errors in the
production of another person; (5 ) trouble in identification of
musical instruments by their specific timbre; (6 ) trouble in chord
analysis; (7) serious trouble in musical dictation; (8 ) trouble with
the rhythmic sense; (9) false perception of the agogical and dynamic
changes; and (10) musical alexia and serious trouble in the ability
to perform a solfeggio.^
The characteristics generally associated with expressive
amusia are:

(1 ) faulty vocal emission of sounds and melodies sung

spontaneously in different registers, with or without accompaniment;
(2 ) faulty vocal reproduction of known or unknown melodies;
(5 ) different varieties of apraxia or at least dyspraxia concerning
manipulation of the musical instrument familiar to the patient; and
(4)

trouble in musical transcription.^

Botez and Wertheim stress

the fact that in expressive amusia the patient is fully aware of the
faults he commits, but he is quite unable to correct them.
Virtually all the research on amusia has involved clinical
case studies.

One such report was that of Botez and Wertheim on a

7 % . Wertheim, "The Amusias," In P. J. Vinken and 0. W.
Bruyn. Handbook of Clinical Neurology. Vol. 4 (Amsterdam: NorthHolland Publishing Co . , 1969), pp. 195-206.

75ibid.
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subject with receptive a m usia.^

Prior to disturbances of the musical

function, the subject was first violinist in a symphony orchestra.
He was a graduate of a music academy and possessed a very high degree
of relative pitch, being able to identify and name each sound he
heard.

In addition, he played the viola.

The disability suffered by

the patient was diagnosed as a luetic cerebral arteritis.

Botez and

Wertheim administered their battery of tests designed to measure the
receptive component.

The results of the testing showed that the

patient: (1) suffered complete loss of his relative pitch, being
totally unable to recognize and name the simplest intervals between
two sounds; (2) exhibited gross errors in musical dictation; (5) was
unable to distinguish between double and triple meter; (4) was unable
to read notes in C clef although he could still read in treble clef;
(5) was unable to perform simple solfeggio; (6) was able to perform
vocally a major scale after being given the first note; (7) was able
to perceive agogical and dynamic elements comparatively satisfactorily;
and (8) demonstrated remarkably good instrumental production.
The general state of knowledge regarding amusia does not per
mit investigators to arrive at definite conclusions.

Some authors

have reported that receptive amusia appears to correspond to a lesion
of the anterior temporal area in the dominant hemisphere for speech
functions.

On the other hand, expressive amusia has generally been

reported to be located in the so-called minor hemisphere.

Analysis,"

Wertheim and M. I. Botez,
Brain. 84 (1961), 19-50.

Wertheim

"Receptive Amusia: A Clinical
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cautioned that with the present state of knowledge, definite con
clusions concerning the lesional location may lead to grave errorB.^
Authors are, however, generally in agreement that musical dysfunction
is much wider spread than generally assumed and possibly affects
concomitantly several functional systems of the brain.

Summary
Studies indicate that lateral dominance has been found to be
a significant factor in various kinds of complex learnings.
most widely reported studies are in the area of reading.

The

Most

authors agree that lateral dominance is a significant factor in
certain cases of reading disability; some authors go so far as to
suggest that it is the major cause of reading problems in children.
Most studies report learning difficulties with subjects who exhibit
weak, mixed, or inconsistent lateral preferences; that is, those
subjects who have not established clearly defined lateral preferences
or those whose dominant hand and dominant eye are on opposite sides
are more likely to experience reading difficulties.
An individual who exhibits symptoms of the disturbance known
as amusia may experience total disintegration of his musical func
tions.
ture.

Very few studies on amusia can be found in research litera
There are a number of reasons which have contributed to the

lack of research:

75Wertheim,

(1) the complexity of the disturbance; (2) locating

"The Amusias,"

p. 204.
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qualified investigators; and (5 ) selecting the appropriate method of
diagnosis and treatment.
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CHAPTER III
METHOD

The general purpose of this study was to determine the
relationship between lateral dominance and music learning.

General Procedure
The general procedure involved obtaining data of two kinds:
(1) that which served as measures of various types of lateral domi
nance, and (2) that which served as measures of music learning.

The

measures of lateral dominance consisted of scores obtained from tests
of handedness, eyedness, and earedness which were administered indi
vidually to each subject.

The measures of music learning were ob

tained from grades in selected music courses, selected tests of aural
perception, evaluation by each subject's private teacher on his major
performing instrument, and judgment by experts of each subject's
performance.
The data were assembled and statistically treated to deter
mine the relationship between the various measures of lateral domi
nance and the various measures of music learning.

Selection of Subjects
The subjects selected for this study consisted of sophomore
and junior music majors in the Creative Arts Center Division of Music

54
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at West Virginia University for the 1972-75 academic year.

All stu

dents enrolled in both these classes and for whom the data on music
learning were available were used in the study.

Because desired data

on music learning were not available for transfer students to the
Division of Music, these students were necessarily omitted from the
study.

The only students omitted from the study were transfer stu

dents, totaling twenty-seven students.

The total number of students

who participated in the study was one hundred twenty-four.

Measures of Lateral Dominance

Earedness
An indication and degree of earedness were obtained
test devised by the author.

from a

The test contained three types of

stimuli: melodic, rhythmic, and verbal.
The first part of the test for earedness consisted of
melodic patterns.

These melodic patterns were taken from a Melodic

Perception Test which had been constructed by the author for an
earlier research project.1
The test tape contained ten items presented to each subject.
Each item consisted of two different melodic patterns presented
dichotically (simultaneous presentation of different stimuli to each
ear).

Each pattern was recorded on a separate track of an audio tape.

10ook,

"Left-Right Differences,"

pp. 59-^5•
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Each melodic pattern was four seconds in duration.
seconds separated each item.

A total of seven

In administering the test, both musical

phrases were presented dichotically through headphones.

The subject

was instructed to choose from among four notated musical examples
the musical phrase he was most certain he had just heard.
Both of the dichotically presented stimuli were among the
four choices given for each item, but the subject was unaware of
this.

For example, in Figure 1, phrase (a) was presented to the

left ear while phrase (d) was presented to the right ear.

If the

subject responded by circling (a) on the answer sheet, his response
could be interpreted as superior functioning of the left ear.

If

the subject responded by circling (d), this response could be inter
preted as superior functioning of the right ear.

If, on the other

hand, the subject had selected phrase (b) or (c), this response
could indicate the aural stimulus was not associated with the visual
stimulus.

In this example, selection of phrase (b) or (c) would be

regarded as an incorrect response.

(See Appendix A for complete

melodic test.)

Figure 1
Sample Melodic Item

Subjects were requested not to give special attention to one
ear over the other.

The headphones were reversed for half the

subjects in order to counterbalance any unequal functions of either
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channel.
Scores were obtained for those phrases correctly recognized
when presented to the left ear and those correctly recognized when
presented to the right ear.

A laterality index score for the

melodic stimuli was"obtained by using the following formula:

Earedness Index(Melodic) ■

right ear_________
left ear + right ear

2

_=

The formula used in computing the index score was designed
so that virtually no error term would be included in the index;
hence, any differences found could be largely attributed to the
laterality of function between the two ears.

The index score was

derived from scores of both ears; however, the design of the formula
was based on dominance of the right ear.

A positive index score

reflected dominance of the right ear and a negative score reflected
left ear dominance.
The second part of the test for earedness contained rhythmic
patterns.

The construction of the test using rhythmic patterns was

exactly the same as for the melodic patterns.

The test tape con

tained ten items which were dichotically presented to each subject.
Each item consisted of two different rhythmic patterns recorded on
separate tracks of an audio tape.

The subject was instructed to

choose from four notated musical examples the rhythmic pattern he
was most certain he had just heard.

^The formula used to determine the index scores for the tests
of earedness was a modification of one supplied by Dr. Thomas Brown.
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Figure 2
Sample Rhythmic Item
The subjects were requested not to give special attention to
one ear over the other and the headphones were reversed for half the
subjects.
Scores were obtained for those rhythmic patterns correctly
recognized when presented to the left ear and those correctly
recognized when presented to the right ear.

A laterality index score

for the rhythmic stimuli was obtained by using the following formula:

Earedness Index (Rhythmic) «*

right ear______
left ear + right ear

The third part of the test for earedness consisted of numbers
verbally presented to each subject.

Two different numbers were

simultaneously presented to the two ears through headphones, one
number to the left ear and one to the right ear.^
were limited to numbers one through nine.

The numbers used

Each item contained three

such pairs of spoken numbers, thus totaling six numbers in each item.
The test tape contained ten items dichotically presented to each
subject, a total of sixty numbers.

The subject was instructed to

write on the answer sheet as many of the numbers as he could remember

^The technique of using numbers presented dichotically in
rapid succession was devised by Broadbent(l954)•
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for eaoh item.

The subject was to^d to wait until he had heard all

three pairs of numbers in a given item before beginning to write.
Each correct number was counted as a correct response regardless of
the order of report.

The subject was asked not to make guesses but

to write only those numbers which he was sure he had heard.
The subjects were instructed to listen carefully with both
ears and, as before, the headphones were reversed for half the sub
jects.
Scores were obtained for those numbers correctly recognized
when presented to the left ear and those correctly recognized when
presented ,to the right ear.

A laterality index score for the verbal

stimuli was obtained by using the following formula:

Earedness Index(Verbal) =

right ear______
left ear ♦ right ear

The test tape for the measures of earedness was constructed
in the Electronic Studio in the Oreative Arts Center at West Virginia
University.^

The melodic and rhythmic stimuli were performed on a

Cricklewood Keyboard which was part of a Putney VCSJ synthesizer,
both manufactured by Electronic Music Studios in London.

The syn

thesizer was connected to an RCA Model BC5B Consol and the signal was
recorded on an Ampex AG440 4-channel tape recorder using one-half inch
Scotch 206 tape.

A metronome beat was set up through an envelope

shaper on the synthesizer and recorded on channel four of the master

^Assistance in recording the test tape was provided by
Tommy J. Anderson.
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tape.

This beat was used to insure that the stimuli would be properly

synchronized and of exact duration.
The melodic, rhythmic, and verbal patterns were recorded on
the first two channels of the master tape.

The rhythmic patterns

were recorded using a single frequency (a*440) so they would not be
affected by any melodic variations.
the spoken stimuli.

One person was used to provide

The metronome beat assisted in synchronizing

the verbal material.
The tape used for the testing purposes was recorded from the
master tape.

The signal was recorded from the master tape on the

Ampex, through the RCA Consol, and into a Sony TC252 tape recorder.
The test was administered on a Sony TC200 tape recorder through
TDHJ9 Telephonic Earphones in the Acoustics Laboratory at the
Creative Arts Center at West Virginia University.

Handedness
The second measure of lateral dominance was of handedness.
The measure for handedness was obtained from an inventory developed
by Provins and Cunlife.5
Inventory.)

(See Appendix F for complete Handedness

Provins and Cunlife indicate that the current practice

to determine the consistency of a person's hand preference is either:
(a) by asking him a series of questions concerning which hand he
prefers to use in a range of selected activities, or (b) by getting

ness,"

^Provins and Cunlife,
pp. 199-205.

"The Reliability of Tests of Handed
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him to perform a number of tasks and noting which hand is employed
in each case.

The former method is most practical with adult sub

jects and was the one selected to be used in this study.

Oldfield

points out that the second method has the disadvantage of being timeconsuming and performances may be affected by subjects' previous
experiences with tasks bearing some relation to the actual ones used
in the test.^

Also, studies show that performance tasks limit the

total number of activities as well as the range of activities which
may be used in determining hand dominance.

Provins and Cunlife

report a high agreement (r«.70, p<.Ol) between the overall sub
jective and objective assessments of handedness; therefore, it was
believed that the inventory developed by Provins and Cunlife pro
vided an adequate measure of hand dominance for adult subjects.
The Handedness Inventory consisted of thirty-one questions
on a wide range of activities to determine vhioh hand was preferred
for each activity.

The subject had three options to consider in

recording his preference.

A choice of R indicated right hand

preference while L indicated left hand preference and E indicated
that he could perform the task with either hand.

In arriving at a

score for handedness, the following procedure was used to determine
the laterality index for handedness:

Handedness Index ■

^Oldfield,

right hand - left hand
total number of items

"Assessment and Analysis of Handedness,"

pp- 97-

115.
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The most recent literature in the field suggests that greater
accuracy in measuring handedness can be achieved by obtaining scores
which provide an indication of the degree of dominance rather than
merely classifying subjects into either a left or right category.
The Inventory provided results which gave an indication of the degree
of handedness for each subject; that is, scores ranged from -1.00 for
a totally left-handed person to +1.00 for a totally right-handed
person.

Eyedness
The ABO Vision Test for Ocular Dominance developed by Miles
was used to provide an indication of eye dominance.
subtest in the Harris Tests of Lateral Dominance.?

This test is a
The ABC Vision

Test consists of monocular tests, binocular tests, and a stereo
scopic test.

The test manual suggests that a sufficient measure of

ocular dominance may be obtained by using only one part from each
of the monocular and binocular tests, and by omitting the stereoscopio test.
was used.

In this study, only part 8.5 from the monocular test

Since the binocular test is not very time-consuming to

administer, both parts were included in order to provide a more
thorough measure.
In part 8.5 of the monocular test, the subject was asked to
sight a rifle.

This test was administered by having the subjects

make use of an imaginary gun, a procedure considered acceptable

^Harris,

Harris Tests of Lateral Dominance, 5**d. ed., 1958*
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with older subjects according to the test manual.

As the subject

aimed the guny the examiner recorded the eye used in sighting.
Part 9.1 of the binocular test is known as the Cone Test.
Placed in front of the subject were three paper funnels or V-scopes.
Upon a signal given by the examiner, the subject was instructed to
pick up a V-scope holding both hands near the narrow end so that
both eyes were looking through the broad end.

The subject looked

through the V-scope at the examiner, who was holding a small card
containing two circles.

The subject was instructed to tell the

examiner which of the two circles was the larger and which was the
darker.

When the subject looked directly at the circles, the exam

iner could observe only one eye through the V-scope, the eye actually
being used in the sighting.

The subject repeated the procedure three

times, each time with a different V-scope and with a different card
of circles presented by the examiner.

The entire test was conducted

rapidly in order to distract the subject's attention from the real
purpose of the test.

With each trial the examiner recorded the eye

being used.
Part 9.2 of the binocular test is known as the Hole-in-Oard
Test.

For this test the subject had a piece of cardboard, 7 inches

by 10 inches, with a one-inch hole in its center.

The subject was

instructed to hold the card with both hands as far in front of him
as he could and to sight a small dot placed on a blackboard approxi
mately 10 feet from the subject.

When the subject indicated that he

could see the dot, the examiner recorded the eye being used.

This

procedure was repeated three times with the sighting eye recorded
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for each trial.
The measure of eye dominance was obtained by using the scores
from each of the three tests.
tests totaled seven.

The number of trials from the three

An index for eyedness was calculated by using

the following formula:

Eyedness Index »

right eye - left eye
total number of trials

As in the case of handedness, the index resulted in scores
ranging from -1.00 for a totally left-eyed person to +1.00 for a
totally right-eyed person.

In contrast to earedness and handedness,

the measure for eyedness does

not serve

as an indicatorof which

hemisphere is specializing in

the given

function.

Eacheye sends

half its information to one side of the brain and half to the other
side; therefore, it is impossible to determine which hemisphere is
superior in its functioning simply by measuring whioh eye is domi
nant.

In this respect the title of the ABO Vision Test for Ocular

Dominance is somewhat misleading.
hemisphere is indeed superior
the visual half fields.

The only way to determine which

for a specific function is by measuring

Research

does,

however, appearto indicate

that stimuli projected in the left visual half field are then served
in the right hemisphere of the brain and vice versa.

Although it

was not possible to accurately determine which hemisphere is the
superior functioning one in the measure of eyedness, it was still
believed to be important to determine which eye was dominant for
specific functions for each subject.

Studies indicate that when a
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subject possesses crossed dominance —

the preferred use of one eye

and the preferred use of the opposite hand —
sometimes exist.
reading.

learning difficulties

This is found to be particularly true in word

It was therefore believed that since the reading of musical

notation is symbolic, as is word reading, certain inefficiencies may
result in reading musical notation.

Measures of Music Learning

Auditory Perception
Auditory perception in this study refers to aural skills
commonly associated with the study of music at the undergraduate
level.

Such aural skills are typically found in connection with

music theory courses.

At West Virginia University a student major

ing in music enrolls for four semesters of aural theory.

It was

from this study of aural theory that measures of music learning in
auditory perception were obtained.

The four semesters of aural

theory at West Virginia are taped programmed ear training courses
in which the students work individually.
evaluate each student's work.

A point system is used to

The evaluation of each student's

progress in a semester is based on the total number of points earned
from tests taken by the student in a given semester.

The total

points accumulated by the student are then transformed into a letter
grade indicating the achievement in that semester.

In this study,

the number of points earned by a student in each semester of aural
theory was used as a measure of achievement rather than the semester
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letter grade.

Scores were obtained separately for each of the four

semester8 of enrollment in aural theory.

In addition, an average

score for the four semesters was computed.
The above scores obtained from the
on

semesters' work were based

several different types of ear trainingskills.

The fact that

students worked individually in the aural theory course made it
possible for their semester grade to be based on a variety of aural
skills within the programmed course.

In contrast to the semesters'

work, individual tests which provided achievement measures on specif
ic aural skills for each subject were selected from those used in the
ear training course.

The selected tests separately involved interval

identification, rhythmic dictation, melodic dictation, sight-singing,
and harmonic dictation.

These tests were a standard part of the

programmed course and thus were taken by all the subjects.

The data

obtained from these selected tests were in the form of raw scores.
A separate score was obtained for each of the selected aural tests.
An average score for the five aural tests was also calculated.

Performance
The performance of each student on his major instrument plays
an

important role in the training of musicians.

For one who is

studying to be a professional performer or teacher, the performance
competency that the student demonstrates on his major performing
instrument is of vital importance throughout his training program.
At the end of each semester at West Virginia University, each student
performs before a jury of faculty members.

(For example, pianists
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perform before the piano faculty, voice majors perform before the
voice faculty, etc.)

Each student is judged by the jury of experts

and receives an evaluation in the form of a performance level.

The

performance levels range from 1 , the lowest level, to 10, the highest
level of performance achievement.

A student may also be evaluated

at half steps, i.e., 6£.
For this study, the most recent jury evaluation was used as
a measure of music learning in the area of performance.
In addition to the above jury evaluation, a Performance
Competency Form was filled out by each subject's private teacher.
(See Appendix Or for the complete Performance Competency Form.)

Each

private teacher was asked to evaluate his own student's achievement
in five areas of performance.

The private teacher is the individual

most closely associated with the student's performance and he should
be the best judge of performance competency.

The Performance Com

petency Form, devised by the author, contained the following areas
to be considered in the evaluation:
ance —

(1) expressiveness of perform

the ability to perform expressively, with feeling; (2 ) rhyth

mic accuracy —

consistent precision in performing various rhythms

and rhythmic patterns; (5 ) sight reading —

the ability to perform

music without preparatory study; (4) technique —

facility in per

forming intricate difficult passages; and (5 ) overall musicality —
the general ability to produce effective performances.

Each of the

five areas was evaluated on a rating scale from 10 to 100, with the
lowest number representing the lowest achievement and the highest
number the highest achievement.

Each of the five areas for
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evaluation was considered as a distinot and separate category in it
self and was examined individually as a measure of musical perform
ance achievement.

Grades from Selected Music Courses
Grades in selected music courses were used as a measure of
music learning.
courses were:

The criteria used in the selection of the music
(1) learnings which represented a variety of musical

skills; (2) learnings which were rather basic and distinct in under
graduate music training, and (5 ) courses which would have been taken
by most subjects.

While known to be somewhat unreliable, grades can

be considered a general indication of the quality of work done in a
course.
Grades were obtained for each subject from three semesters'
work in written theory courses.

As in the aural theory courses, the

student's letter grade for a given semester is based on the total
number of points earned from a series of tests in that semester.
The written theory courses are programmed, supplemented by lectures
and discussions, and the tests in a given semester are a standard
part of the programmed course.

Thus, each subject took the same tests

in a given semester upon which the semester grade was based.

Instead

of using the letter grade as a measure of achievement, the number of
points earned by each student in each semester was used to measure
achievement in written theory.

In addition, an average score for the

three semesters of written theory was computed for each subject.
Grades were obtained from a course in music listening which
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is taken by all music students in their freshman year.

This particu

lar course is designed so that students learn to detect character
istics within musical selections.

Students learn to identify speci

fic characteristics within a composition and to ascertain the basic
type of work as well as stylistic peculiarities.

Such ability is

important for the musician in his performance as well as in auditory
perception in general.
Grades were obtained from various instrument classes.

These

instrument classes consisted of four separate courses: woodwinds,
brass, strings, and percussion.

When a student enrolls in the wood

wind, brass, or string class for a semester, he studies two instru
ments, each for one-half semester.

At the end of the semester his

grade is based on the achievement on both the instruments studied
for that semester.

The semester grades obtained by the subjects were

used as a measure of music learning in these instrument classes.
Some students enroll for these classes for two semesters.

In these

eases, the grades for both semesters were averaged to arrive at a
single score for the achievement in a particular instrument section.
The percussion class is a one semester class and the students study
a variety of percussion instruments for an entire semester.
grade

The

is based on the total achievement throughout the percussion

olass.
Most of the music students enroll for two semesters of con
ducting.

Grades from each semester of conducting class as well as an

average grade

were used as a measure of music learning.

Since con

ducting makes use of the hands and eyes (score reading), it was

R eprod u ced w ith perm issio n o f the co pyrigh t owner. F u rthe r re p rod u ction prohib ite d w ith o u t perm ission.

70
considered to be an area of possible interest with regard to lateral
dominance.

Administration of Tests
The tests of lateral dominance were administered individually
in the Acoustics Laboratory at the Creative Arts Center at West
Virginia University.

Appointments were made with each subject in

order to assign times for the individual testing.

The testing pro

cedure for each subject took approximately twenty minutes.

All sub

jects were tested within a period of two weeks.
The tests of lateral dominance were administered in the
following order:

(1) earedness tests; (2 ) handedness inventory; and

(5) eyedness test.

The stimuli used in the earedness test were pre

sented in the following order:
(5)

verbal.

(1) melodic; (2 ) rhythmic; and

The tests for earedness were given on a Sony TC200

tape recorder using TDHJ9 Telephonic Earphones.

After completion of

the earedness tests, subjects were requested to fill out the Handed
ness Inventory.

The third part of the tests of lateral dominance

consisted of the eyedness test.

The tests for eyedness included the

monocular test, the Cone Test, and the Hole-in-Card Test.
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Computation of Data
The data were recorded in the following numerical forms along
with designated code names for the purpose of key-punching and use in
a computer:
Measures of Lateral Dominance
1. Score for handedness index ranging from -1.00 to +1.00.
2. Score for eyedness index ranging from -1.00 to +1.00.
5 . Score for earedness index(melodic) ranging from -.50 to
+.50.
4. Score for earedness index(rhythmic) ranging from -.50 to
+.50.
5. Score for earedness index(verbal) ranging from -.50 to
+.50.

Measures of Music Learning
1. Score from first semester of aural theory(M6l).
2 . Score from second semester of aural theory(M65).
5 . Score from third semester of aural theory(M65)•
4. Score from fourth semester of aural theory(M67) - scores
in all four semesters of aural theory were converted
to percentage scores.
5 . Average score for the four semesters of aural theory.
6 . Score on interval identification test.
7. Score on rhythmic dictation test.
8 . Score on melodic dictation test.
9 . Score on sight-singing test.
10. Score on harmonic dictation test.
11. Average score for the five selected aural tests.
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12.

Score from jury of experts on major performing instru
ment (Jury Exam).

15. Scores from Performance Competency Form as judged by
private teachers:
Expressiveness of performance
Rhythmic accuracy
Sight-reading
Technique
Overall musicality
14. Score from first semester of written theory(M62).
15. Score from second set ester of written theory(M64).
16. Score from third semester of written theory(M66).
17. Average score for the three semesters of written theory.
18.

Score

19*

Score from
second semester of music listening(M^2)grades from both semesters were transformed as A»4,
B=5, C-2, D-1, and F-0.

from

first semester of music listening(H^1).

20. Average score from music listening classes.
21.

Score

22.

Score from

from

brass class.

woodwind class.

25.

Score from

string class.

24.

Score from

percussion class.

25. Average score from the four instrument classes.
26. Score from first semester of conducting(M51).
27* Score from second semester of eonducting(M52).
28. Average score from conducting classes.
29. Grade Point Average(GPA) - includes all courses taken at
the college level.
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Treatment of Data
The treatment of the data consisted of simple correlation
analysis and step-wise multiple linear regression analysis.
subject in the study there was a total of forty variables.

For each
Of the

forty variables, five were classified as independent variables and
thirty-five were dependent variables.
consisted of the following:

The five independent variables

handedness index, eyedness index, eared

ness index(melodic), earedness index(rhythmio), and earedness index
(verbal).

The thiry-five dependent variables consisted of measures

of music learning along with sex, class rank, and grade point
average.

The data were processed by an IBM 560-75 computer.

The data were analyzed by programs from the Statistical
Analysis System (SAS) developed by Anthony Je Barr and James H.
Goodnight at North Carolina State University and available at the
West Virginia University Computer Center.
The first procedure consisted of the Pearson product-moment
coefficient of correlation analysis used to indicate the strength of
the relationship between each independent and each dependent variable.
The SAS correlation program was designed to compute correlation
coefficients as well as the level of significance relating to each
coefficient.
The second procedure consisted of a step-wise multiple linear
regression analysis used to determine the best sets or combinations
of independent (predictor) variables on each of the measures of music
learning.

This technique enables an investigator to take combinations

of independent (predictor) variables in order to predict a single
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dependent (eriterion) variable.

In this procedure each predictor

variable is weighted in accordance with the amount of variance it
contributes to the criterion variable.

The assigned weights are

called beta weights and are derived so that prediction errors are
minimized for all combinations of predictor variables.

When the beta

weights are determined, it is possible to predict the amount of vari
ance in the criterion variable which can be accounted for from the
predictor variables.
In this study, the five independent variables were used as
predictor variables for each of the dependent variables.

The analy

sis yielded results which indicated the predictor variable which was
the most powerful single predictor of the dependent variable and
also combinations of predictors on the criterion variable.

The

procedure by which an independent variable was permitted to remain
in the regression equation was by means of an 7 ratio which indicated
the variance between each predictor variable and each criterion vari
able.

Only those predictors whose P ratio met the .05 level of

significance were included in the regression equation, all others
being deleted from the procedure.

The step-wise procedure begins

with that independent variable which accounts for the greatest amount
of variance in the dependent variable.

Subsequent independent vari

ables are thus added to the regression equation according to their
contribution in accounting for the remaining criterion variance —
providing their P ratio is greater than the stated level of signifi
cance.

The step-wise procedure terminates when no independent vari

ables are able to meet the prescribed conditions for inclusion in
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the regression equation.

The SAS step-wise program produced an

analysis of variance table, regression coefficients, and the statis
tics of fit for the predictor variables on each of the criterion
variables.
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CHAPTER IV

ANALYSIS AND INTERPRETATION OF DATA

The purpose of this study was to determine the relationship
between lateral dominance and music learning.
two kinds:

The data consisted of

(l) measures of various types of lateral dominance, and

(2 ) measures of music learning.

The measures of lateral dominance

consisted of scores from tests of handedness, eyedness, and eared
ness.

The measures of music learning were obtained from grades in

selected music classes, selected tests of aural perception, evalua
tion by each subject's private teacher on his major performing
instrument, and judgment by experts of each subject's performance.
A total of one hundred twenty-four students participated in the
study.
Lateral dominance measures consisted of the following:
(1) handedness, (2) eyedness, and (3 ) earedness.

A single laterality

index score was obtained for the measure of handedness.
score was also derived for the measure of eyedness.

An index

Earedness

measures were derived from three different stimulus tasks:
rhythmic, and verbal.

melodic,

A laterality index was obtained separately

for each of the three stimulus tasks.
The measures of music learning consisted of:

(1) measures of

auditory perception, (2 ) performance on major instrument, and (5)
grades in selected music classes.

The measures of auditory perception

76
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consisted of eleven separate measures of aural perception for each
subject.

The measures of performance included six separate measures

of each subject's performance on his major instrument.

The grades

from selected music classes consisted of fifteen measures of music
learning.
In the analysis of the data, the relationship between the
measures of lateral dominance and the measures of music learning was
examined.

The main statistical procedures employed in the treatment

of the data consisted of the Pearson product-moment coefficient of
correlation and step-wise multiple linear regression.

Most of the

analyses were conducted on the total number of subjects participating
in the study, one hundred twenty-four; however, in the case of the
instrument classes and conducting classes, the analyses were con
ducted on a smaller number of subjects since some students had not
taken these classes.

The instrument classes totaled one hundred-

three subjects, and the conducting classes totaled ninety-three sub
jects.

All other analyses were based on the total of one hundred

twenty-four subjects.

In addition to the principal statistical

treatments, the following procedures were used:
(1)

A chi square one-sample test was applied to the data to determine

if the number of correct responses on the earedness tests differed
significantly between left and right ears.

The test was also applied

to the number of subjects who indicated left or right ear preference
to determine if a significant difference existed between the number
of subjects.
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(2)

A 2x2 factorial analysis of variance was applied to the data to

determine if a significant interaction existed between sex and class
rank on the measures of lateral dominance.

The factorial analysis

of variance included an analysis of variance summary table for each
of the variables separately as well as the interaction.
(5 ) A correlation analysis was applied to the data, using the abso
lute values of the lateral dominance measures, to determine if the
degree of lateral dominance (as opposed to

dominance of a particular

side) was related to the measures of music learning.
(4)

A correlation analysis was applied to the data, using only

positive scores on each of the measures of lateral dominance to
determine the association between measures of lateral dominance and
measures of music learning among the subjects who were right-sided
in respect to each laterality characteristic.

Likewise, a corre

lation analysis was applied to the data, using only negative scores
on each of the measures of lateral dominance to determine the
association between measures of lateral dominance and measures of
music learning among the subjects who were left-sided in respect to
each laterality characteristic.
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Laterality Characteristics of Subjects

The results included in this section show the distribution
of subjects with regard to scores on the various tests of lateral
dominance.

The distributions are presented in the fora of frequency

polygons.

Handedness
The distribution of subjects for the measure of handedness
is presented in Figure 5*

The distribution shows that the great

majority of subjects are in the positive range of scores indicating
that most subjects showed right-handed tendencies.

The frequency

decreases as scores approach the middle of the scale and tends to
rise slightly as the scores move to the negative side.

This suggests

that few subjects showed ambidextrous tendencies as indicated by the
middle range of scores.

The slight rise in frequency as scores

moved toward the negative range shows those subjects with lefthanded tendencies.
Studies generally show that right-handed tendencies are
found in approximately 93$

most persons while left-handed ten

dencies can be found in approximately 7$ of the population.

The

results of this study show that subjects who obtained positive
scores constituted 89% of the sample and those who obtained negative
scores amounted to 11%,

Thus, the distribution of handedness found

in this study resembles that found in other studies.
As discussed earlier in the study, greater accuracy in the
measure of handedness can be achieved by considering scores on other
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FIGURE 5
FREQUENCY POLYGON FOR HANDEDNESS SCORES
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than a dichotomous distribution.

Harris reports the following

classification of handedness with regard to adult subjects:
(l) strong right-handed*=71$> (2) moderate right-handed=15%i
(5 ) mixed«7$J (A) moderate lef*t-handed=2$; and (5 ) strong lefthanded=5/0

Using the results of the present study based on the

classification suggested by Harris, the following percentages can
be obtained: (l) strong right-handed=70$; (2 ) moderate righthanded=l4.5$> (5) mixed*4.8$; (4) moderate left-handed**4.5%» and
(5 )

strong left-handed=6.2$.

It can be observed, therefore, that

scores obtained in the present study appear to reflect those gener
ally reported for handedness.

Thus, the results suggest that in

regard to handedness, scores from this study could be generalized
to the population.

Eyedness
The distribution of subjects for eyedness scores can be
found in Figure 4.

The scores indicate that the majority of sub

jects were right-eyed.

A sharp decrease of frequencies is seen in

the middle range of scores and a slight increase is found for lefteyedness.

An examination of the distributions for handedness and

eyedness shows a close resemblance in the curve for the dominance
scores of both distributions.
The distribution of eyedness is generally not reported in

^Harris,

Harris Tests of Lateral Dominance,

p. 22.
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FIGURE 4
FREQUENCY POLYGON FOR EYEDNESS SCORES
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most studies.

The best available evidence of such a distribution

would appear to be found in the work of Miles.^

Miles suggests the

following distribution of eyedness in a normal population:

(l) ten

dency toward right-eye dominance«6$%; (2 ) tendency toward left-eye
dominance*50%; and ($) mixed-$?S.

Using the scores in the present

study, a similar classification would show the following distri
bution:

(1) tendency toward right-eye dominance-62%; (2) tendency

toward left-eye dominance=2 2 .5%} and (3 ) mixed»1$.$#.

Earedness
The measure of earedness consisted of three different stimulus
tasks:

melodic, rhythmic, and verbal.

For earedness, information

is not available on the distribution of scores for various stimuli.
The distribution of earedness scores on the melodic stimuli
index is shown in Figure 5.

Of the total number of subjects, sixty-

five favored left-ear dominance, fifty favored right-ear dominance,
and nine showed no difference between ears.

A chi square one-sample

test was applied to the data, and the results showed no significant
difference between the number of subjects with predominant left ear
responses and those with predominant right ear responses

2.46).

The number of correct responses for each ear on the melodic
earedness test did, however, show a significant difference between
ears.

Specifically, a significantly greater number of correct

^Miles,

"Ocular Dominance,"

p. 12$.
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FIGURE 5
FREQUHYCY POLYGON TOR MELODIC EAREDNESS INDEX SCORES
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responses was found for the left ear than for the right ear with re
gard to melodic stimuli.

A chi square value of 7*9^ was significant

beyond the .01 level.
Figure 6 shows the distribution of earedness scores for the
rhythmic stimuli index.

The distribution of subjects shows that

sixty-one favored the left ear, fifty-four favored the right ear,
and nine showed no difference between ears.

The results of a chi

square test showed no significant difference between the number of
subjects who favored the right ear and those who favored the left
ear

** 1 .05 ).

The number of correct responses also showed no

significant difference between ears in regard to rhythmic stimuli
(tf2 = 2.25).
The present study is the only known report in which rhyth
mic stimuli played an integral part as a measure of earedness.
Rhythmic stimuli used in other studies have merely been considered
of incidental importance.

Reports from other studies suggest the

possibility that the perception of rhythm may be a bilateral func
tion of the hemispheres; that is, the possibility may exist that in
many or most persons, rhythmic perception may function equally in
both hemispheres.
The distribution of earedness scores for the verbal stimuli
index is shown in Figure 7.

The number of subjects favoring the

right ear was eighty-eight, those favoring the left ear numbered
twenty-six, and ten subjects showed no difference between ears.

A

chi square test yielded results indicating a significant difference
between the number of subjects who favored the right ear and those
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FIGURE 6
FREQUENCY POLYGON FOR RHYTHMIC EAREDNESS INDEX SCORES
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who favored the left ear (4t* » 51.80, p<.00l).

The chi square test

applied to the number of correct responses for each ear produced
significant differences between ears (£-*« 235.50, pc.001).

Speci

fically, a significantly greater number of correct responses was
found for the right ear than for the left ear with regard to verbal
stimuli.
Language functions are served in the left hemisphere for most
right-handed persons.

Studies indicate that for most right-handed

persons, the right ear is predominant for language functions.

In

the present study, therefore, it appears that the results using
verbal stimuli substantiate those findings of other studies.
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FIGURE 7
FREQUENCY POLYGON FOR VERBAL EAREDNESS INDEX SCORES

Verbal Earedness Index Scores
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Measures of Auditory Perception

The measures of auditory perception consisted of eleven
separate measures of aural perception for each subject.

The eleven

measures included: (1) a score from each of four semesters enrollment in aural theory courses; (2 ) an average score for the four
semesters of aural theory; (5 ) a score from each of five selected
aural tests; and (A) an average score for the five selected aural
tests.

The five selected tests included interval identification,

rhythmic dictation, melodic dictation, sight singing, and harmonic
dictation.

The relationship between the measures of lateral domi

nance and the measures of auditory perception was examined by using
the Pearson product-moment correlation analysis and the step-wise
multiple linear regression analysis.

Handedness
The simple correlation analysis showed no significant rela
tionship between handedness and any of the measures of auditory
perception.

The multiple regression analysis showed that handedness

was not a significant predictor in the area of auditory perception.

Eyedness
Both the correlation analysis and the multiple regression
analysis showed no significant relationship between eyedness and
the measures of auditory perception.

However, using the absolute

values for the measure of eyedness, the correlation analysis produced
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the following significant inverse relationships:
(a) aural theory(M6l) (r= -.211, p-<.Ol);
(b) aural theory(M67) (r« -.201, p < . 02);
(c) melodic dictation (r» -.187, p c . 05 ); and
(d) aural theory average (r= -.189, pC.Oj)#
The absolute values were used to determine if the degree of
lateral dominance (as opposed to dominance of aparticular
related to the measures of music learning.These

side) was

findings suggest a

tendency toward a strong degree of eyedness (that is, subjects be
coming either more right eye or left eye dominant) was associated
with lower achievement in these particular aural skills.

Earedness
The measures of earedness were based on the responses to
three different stimulus tasks:

melodic, rhythmic, and verbal.

Laterality of earedness was examined in regard to each of the three
stimulus tasks.

The discussion of the results of the earedness

tests is based on the index scores for each stimulus task.

The

index score was derived from scores of both the left and right ears.
The formula used in computing the index score was designed so that
virtually no error term would be included in the index; hence, any
differences found could be largely attributed to the laterality of
function between the two ears.

The formula for the earedness index

differs from that used for the handedness and eyedness index.

The

formula used for the earedness index was designed to reflect lateral
ity only, rather than reflect the general competency of the subject
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in answering the items on the earedness tests.

The index formula for

earedness is expressed as follows:

Lateral Dominance of Earedness *

right ear
left ear + right ear

_=

Table 1 shows correlations between the index score with
regard to melodic stimuli and the measures of auditory perception.
All the correlation coefficients show a negative quality; however,
since the index formula was based on lateral dominance for the
right ear, these negative signs indicate left ear superiority.

The

results in Table 1 indicate left ear dominance with regard to melodic
stimuli for several of the measures of auditory perception.
aural skills showing significant relationships include:

Specific

the second

semester of aural theory(M65), interval identification, sight sing
ing, and the average score from the five selected aural tests.
The correlation analysis of only those subjects indicating
right ear preference in identifying melodic stimuli produced signi
ficant inverse relationships for the following measures of auditory
perception:
(a) interval identification (r= - . 2 7 p><.05);
(b) melodic dictation (r» -.261, p<.04); and
(c) average score of the five selected aural tests (r« -.301, p<.0l).
These findings indicate that right ear dominance with regard to
melodic stimuli is related to low achievement for these specific
dependent measures.
The findings in Table 1 appear to be in accord with those of
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TABLE 1
SIMPLE CORRELATION BETWEEN MELODIC STIMULI INDEX
AND MEASURES OF AUDITORY PERCEPTION

Measures of
Auditory Perception

Correlation
Coefficient

Significance
Level

Aural Theory (M61)

-.151

.145

Aural Theory (M65)

-.175

.050

Aural Theory (M65)

-.067

.554

Aural Theory (M67)

-.091

.510

Aural Theory Average

-.155

.128

Interval Identification

-.225

.012
.089

Rhythmic Dictation

-.151

Melodic Dictation

-.146

.100

Sight Singing

-.184

.058

Harmonic Dictation

-.072

.568

Average of Selected
Aural Tests

-.207

.019
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other studies which have reported left ear dominance with regard to
melodic stimuli.

An assumption is usually made that, in these cases,

the melodic stimuli recognized by the left ear are perceived in the
right hemisphere of the brain.

The second stimulus task involved

responses to rhythmic stimuli.

The relationship between the measures

of auditory perception and rhythmic stimuli as represented by the
index score is shown in Table 2.

The correlation coefficients are

all positive and are significant with the exception of aural theory
(M61) and interval identification.

In most cases the coefficients

are of sufficient magnitude to suggest that rhythmic stimuli as
represented by the index score are significantly related to achieve
ment in most aural skills involved in this study.

The results indi

cate that subjects who showed right ear dominance with regard to
rhythmic stimuli tended to score higher on most measures of auditory
perception.
The third stimulus task in the measures of earedness con
sisted of verbal stimuli.

The correlation coefficients were gener

ally of a low magnitude, and no significant relationships occurred
for the verbal stimuli index and measures of auditory perception.
The data and discussions to follow pertain to the relation
ship between the measures of earedness and the measures of auditory
perception using the step-wise multiple linear regression analyses.
These analyses were conducted to determine which of the five indepen
dent (predictor) variables served as significant predictors on the
criterion (measures of auditory perception) variables.

The five

predictor variables included the index scores for handedness,
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TABLE 2
SIMPLE CORRELATION BETWEEN RHYTHMIC STIMULI INDEX
AND MEASURES OP AUDITORY PERCEPTION

Measures of
Auditory Perception

Correlation
Coefficient

Significance
Level

.151

.089

Aural Theory (M63)

.258

.004

Aural Theory (M65)

.258

0
0

-*•

Aural Theory (M61)

Aural Theory (M67)

.297

.001

Aural Theory Average

.300

.001

Interval Identification

.135

.134

Rhythmic Dictation

.240

Melodie Dictation

.007
.0002

Sight Singing

.170

.055

Harmonic Dictation

.550

.0002

Average of Selected
Aural Test8

.322

.0005
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eyedness, earedness(melodic), earedness(rhythmic), and earedness
(verbal).

Any predictor variables that did not meet the designated

level of significance (p-<.05 ) were automatically excluded from the
regression equation and thus eliminated from the step-wise procedure.
Table 5 shows the regression analysis with aural theory
classes serving as the criterion variables.

The rhythmic stimuli

index was the only significant predictor from among the measures of
lateral dominance for these criterion variables.

The criterion vari

ables consisted of the second (M6}), third (M65), and fourth (M 67)
semesters as well as the average achievement score for four semes
ters enrollment

in aural theory.

only enrollment

in aural theory not serving as a criterion variable.

Thus, the first semester was the

The amount of variance in eaoh criterion variable accounted for by
the rhythmic stimuli index score may be summarized as follows:
(a) 7

percent (R2».07) in aural

theory (M65);

(b) 6

percent (R2-.06) in aural

theory (M65);

(c) 8

percent (R2«.08) in aural theory (M67); and

(d) 9

percent (R2*.09) in aural

theory average.

The multiple correlation coefficients can be found in Table J.
These results suggest that the rhythmic stimuli index may be
used to a limited degree
theory classes;

to predict success in these specific aural

however, many other factors undoubtedly affect

achievement in these aural skills.

Such factors may include:

prior

experience with aural skills, motivation, general intelligence,
initiative to work to acquire aural skills, attitude, overall musicality, and probably others whioh contribute to a lesser degree.
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TABLE 5
STEP-WISE MULTIPLE LINEAR REGRESSION ANALYSIS WITH
LATERAL DOMINANCE MEASURES AS PREDICTORS AND
AURAL THEORY CLASSES A S .
CRITERION VARIABLES

Dependent
Variable

Step

Predictor
Variable

R

.268*

Aural Theory(M63)

1

Ear edne s s(rhythmic)

Aural Theory(M65)

1

Earedness(rhythmic)

.260*

Aural Theory{M67)

1

Earedness(rhythmic)

.291*

Aural Theory Average

1

Eare dne ss (rhythmi c )

.501*

*P<.05

The measures of lateral dominance were considered as pre
dictor variables for each of the five selected aural tests in the
measures of auditory perception.

The five selected tests included

interval identification, rhythmic dictation, melodic dictation,
sight singing, and harmonic dictation.

The predictor variables and

the multiple correlation coefficients for each of the criterion
variables can be found in Table 4.

The melodic stimuli index score

was a significant predictor for the dependent variables interval
identification and sight singing, accounting for 5 percent (R2—.05)
of the criterion variance in each case.

The rhythmic stimuli index

score was a significant predictor for the dependent variables rhyth
mic dictation, melodic dictation, and harmonic dictation, accounting
for 5 percent (R2«.05), 15 percent (R2=*.15)» and 12 percent (R2-.12)
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of the criterion variance respectively.

Using the average score for

the five selected tests as the criterion variable was the only time
a combination of predictors occurred for these criterion variables.
The rhythmic stimuli index was the most powerful predictor, account
ing for 10 percent (r2».10) of the criterion variance.

The addition

of the melodic stimuli index on step two of the procedure increased
the predictive ability to approximately

percent (R^«.15)

the

total variance.

TABLE 4
STEP-WISE MULTIPLE LINEAR REGRESSION ANALYSIS WITH
LATERAL DOMINANCE MEASURES AS PREDICTORS AND
SELECTED AURAL TESTS AS
CRITERION VARIABLES

Dependent
Variable

Step

Predictor
Variable

R

Interval Identification

1

Saredness(melodic)

.189*

Rhythmic Dictation

1

Earedne88(rhythmic)

.254*

Melodic Dictation

1

Earedness(rhythmic)

.561*

Sight Singing

1

Earedne ss(melod ie)

.176*

Harmonic Dictation

1

Earedne ss(rhythmic)

.3^7*

Aural Test Average

1
2

Ear edne ss(rhythmi c)
Earedne as(rhythmic)
Earedness(melodic)

.568*

.522*

*P<.05
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Performance on Major Instrument

The measures of performance on the major instrument included
six separate measures:

expressiveness, rhythmic accuracy, sight

reading, technique, overall musicality, and jury exam.

The latter

measure, jury exam, was an evaluation given by a panel of experts on
the subjeot's performance ability on his major instrument.

The

other five measures consisted of scores given by each subject's
private teacher on his major performing Instrument.

The relationship

between the measures of lateral dominance and the performance meas
ures was examined by using the Pearson product-moment correlation
analysis and the step-wise multiple linear regression analysis.

Handedness
The measure of handedness showed a significant correlation
with the performance measure of rhythmic accuracy.

The correlation

coefficients can be found in Table 5*

TABLE 5
SIMPLE CORRELATION BETWEEN MEASURE OP HANDEDNESS
AND PERFORMANCE ON MAJOR INSTRUMENT

Measures of
Performance

Expressiveness
Rhythmic Accuracy
Sight Reading
Technique
Overall Musicality
Jury Exam

Correlation
Coefficient

.093
.199
.115
.087
.145
-.001

Significance
Level

.502
.024
.208
.666
.102
.988
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In the multiple regression analysis, rhythmic accuracy as
derived from the Performance Competency Form served as the criterion
variable.

The predictor variable handedness accounted for 5 percent

(R2b.05) of the criterion variance.

The multiple correlation coeffi

cient can be seen in Table 6 ,

TABLE 6
STEP-WISE MULTIPLE LINEAR REGRESSION ANALYSIS WITH
LATERAL DOMINANCE MEASURES AS PREDICTORS AND
RHYTHMIC ACCURACY AS
CRITERION VARIABLE

Dependent
Variable

Rhythmie Accuracy

Step

1

Predictor
Variable

Handedness

R

.197*

*p < .05

Using absolute values for the measure of handedness, the
following positive relationships were found between handedness and
performance:
(a) rhythmic accuracy (r= .199» p<.02);
(b) technique (r* .175* p<«04); and
(c) overall musicality (r- .184, p < . 05).
The findings suggest that a strong degree of dominance with regard
to handedness is related to achievement on the above measures of
performance.
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Tho correlation procedure as applied only to subjects showing
right-handed tendencies produced the following positive correlations
between right-handedness and achievement on various measures of
performance:
(a) expressiveness (r« .178* P < » 05)»
(b) rhythmic accuracy (r« .185, p < » 05)»
(c) technique (r= .191* p <.04); and
(d) overall musicality (r« .195» p < . 05 ).
These results indicate that for subjects who showed right-handed
tendencies, a strong degree of right-handedness was related to these
measures of performance.

Eyedness
The simple correlation analysis showed no significant rela
tionship between eyedness and any of the measures of performance on
the major instrument.

Hie multiple regression analysis showed that

eyedness was not a significant predictor in the area of performance.

Earedness
The correlation coefficients between the melodic stimuli
index scores and the measures of performance are shown in Table 7.
The Jury exam was the only dependent measure resulting in a signifi
cant correlation with the earedness test using melodic stimuli.
The results suggest that subjects who showed right ear dominance
with regard to melodic stimuli tended to score higher on the jury
exam.
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TABLE 7
SIMPLE CORRELATION BETWEEN MELODIC STIMULI INDEX
AND PERFORMANCE ON MAJOR INSTRUMENT

Measures of
Performance

Expressiveness
Rhythmic Accuracy
Sight Reading
Technique
Overall Musicality
Jury Exam

Correlation
Coefficient

-.105
.050
.009
.024
-.091
.187

Significance
Level

.251
.752
.909
.781
.514
.054

Lateral dominance as measured by the rhythmic stimuli index
did not yield any significant results with performance measures.
In the simple correlation analysis, however, the rhythmic stimuli
index score did approach significance ( p < . 07) in the relationship
to rhythmic accuracy.
None of the responses from the index score involving verbal
stimuli was found to be significantly correlated with performance
on the major instrument.
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Grades in Selected Music Classes
The measures of grades in seleoted music classes included
fifteen separate measures of music learning.

The fifteen measures

consisted of grades from written music theory classes, music listen
ing classes, instrument classes (woodwind, brass, string, and per
cussion), and conducting classes.

In the case of the instrument

classes and conducting classes, the analyses were conducted on a
smaller number of subjects since some students had not taken these
classes.

The instrument classes totaled one hundred-three subjects,

and the conducting classes totaled ninety-three subjects.

All other

analyses were based on the total number of subjects participating in
the study.

Handedness
The relationship between handedness and grades in selected
music classes was not significant on either the simple correlation
analysis or the multiple regression analysis.

The magnitude of the

correlation coefficients was generally low; however, it is note
worthy that coefficients for grades in conducting classes were
considerably higher than any of the other coefficients for these
dependent variables.

Even though the coefficients for conducting

classes did not attain significance (p<.1l), there appears to be
a tendency toward a positive relationship between handedness and
conducting.

The correlation analysis using the absolute values for

handedness lends some support to this hypothesis.

Using the absolute
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values, handedness was found to be significantly related to con
ducting classes.

The following coefficients were found for each of

the conducting classes:
(a) first semester conducting class (r» .240, p<.0l);

and

(b) second semester conducting class (r= .198* p < . 05).
This finding indicates that achievement in conducting was greater
for those subjects who showed a tendency toward strong dominance
with regard to handedness; that is, those subjects who exhibited a
strong degree of dominance of either hand showed greater achievement
in conducting.

Eyedness
The relationship between eyedness and grades in selected
music classes was found to be significant for the second semester
conducting class (M52).
in Table 8.

The correlation coefficients may be found

The fact that the relationship is significant for the

second semester of conducting and not for the first semester
is difficult to account for.

Perhaps the second semester involves

more score reading, thus requiring more eye movements, whereas the
first semester may emphasize baton technique without much score
reading.
The multiple regression analysis indicated that eyedness
was the single most powerful predictor of the criterion variable
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TABLE 8
SIMPLE CORRELATION BETWEEN MEASURE OF EYEDNESS
AND GRADES IN SELECTED MUSIC CLASSES

Measures from
Selected Classes

Correlation
Coefficient

Significance
Level

Written Theory (M62)

-.010

Written Theory (M64)

.005

.904
.967

Written Theory (M66)

.019

.827

Written Theory Average

-.041

.650

Music Listening (M51)

-.061

.507

Music Listening (M52)

-.050

.699

Music Listening Average

-.062

.500

aWoodwind Class
a3rass Class
aString Class
aPercussion Class

.597

.110

.265

-.126

.200

.012

.894
.580

0

^Conducting Class (M51)

.161

-.055

CO

instrument Class Average

.157

^Conducting Class (M52)

.209

.041

^Conducting Class Average

.094

.651

aN = 105

hN = 95
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conducting class (M52).

The measure of eyedness accounted for

A percent (R^«*.0A) of the total criterion variance.

The predictive

value can be seen in Table 9.

TABLE 9
STEP-WISE MULTIPLE LINEAR REGRESSION ANALYSIS WITH
LATERAL DOMINANCE MEASURES AS PREDICTORS AND
CONDUCTING CLASS(M52) AS
CRITERION VARIABLE

Dependent
Variable

Conducting Class(M52)

Step

Predictor
Variable

R

1

Eyedness

.207*

*P<.05

Earedness
Lateral dominance as indicated by the melodic stimuli index
resulted in no significant relationships with grades in selected
music classes.
The second task in the measures of earedness involved
responses to rhythmic stimuli.

The correlation coefficients for the

rhythmic stimuli index can be seen in Table 10.

Lateral dominance

as represented by the rhythmic stimuli index revealed several signi
ficant relationships with achievement in selected music classes.
Significant relationships were found for the first and third semes
ters of written theory (M62 and M66), both semesters of music listen
ing (MJ1 and M 52), and the average score from the four instrument
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TABLE 10
SIMPLE CORRELATION BETWEEN RHYTHMIC STIMULI INDEX
AND GRADES IN SELECTED MUSIC CLASSES

Measures from
Selected Classes

Correlation
Coefficient

Significance
Level

Written Theory (M62)

.218

.014

Written Theory (M64)

.112

.211
.052

Written Theory (M66)

.173

Written Theory Average

.286

.001

Music Listening (M31)

.558

.001

Music Listening (M32)

.218

.013

Music Listening Average

.322

.001

.048

.632

aWoodwind Class

aPercussion Class

if\
CO
0

aBra8s Class
aString Class

.607

.104

.294

-.008

.929

.258

.008

^Conducting Class (M51)

.074

.514

^Conducting Class (M52)

-.081

.559

^Conducting Class Average

-.055

.754

instrument Class Average

aN = 103
*N = 93

R e prod u ced w ith perm issio n o f the co p yrig h t ow ner. F u rthe r re p rod u ction prohib ite d w ith o u t perm ission.

107
classes.

In addition, the written theory average and the music

listening class average were significant; however, these two averages
may not add new information but simply reflect the findings of the
individual classes.

The results consist primarily of positive

coefficients which suggest that students who showed right ear domi
nance with regard to rhythmic stimuli tended to make high scores in
these selected music classes.
Lateral dominance with regard to the verbal stimuli index
is shown in Table 11.

The correlation coefficients for written

theory (M66) and the written theory average are significant in an
inverse relationship.

This finding suggests that students who show

ed left ear dominance for verbal stimuli had a tendency to make
lower scores in written theory (M66) and in the overall written
theory class average.

The results in Tables 10 and 11 indicate that

right ear dominance for both rhythmic and verbal stimuli is posi
tively correlated with achievement in certain selected music classes.
The data and discussions to follow pertain to the relation
ship found between the measures of earedness and grades in selected
music classes when using the multiple linear regression analysis.
The written theory classes served as criterion variables
with either or both the rhythmic stimuli index and the verbal stimuli
index serving as significant predictors.

The criterion variables

along with their respective predictor variables and predictive
values include:
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11 TABLE 11
SIMPLE CORRELATION BETWEEN VERBAL STIMULI INDEX
AND GRADES IN SELECTED MUSIC CLASSES

Measures from
Selected Classes

Correlation
Coefficient

Significance
Level

Written Theory (M62)

-.128

.152

Written Theory (M64)

-.167

.060

Written Theory (M66)

-.194

.029

Written Theory Average

-.197

.026

Music Listening (M51)

.051

.727

Music Listening (M52)

-.059

.516

Musio Listening Average

-.019

.825

.019

.842

.151

.181

aWoodwind Class
aBrass Class

.240

aPercussion Class

.160

.102

instrument Olass Average

.117

.256

.154

.154
.591

.052

.757

Conducting Class (M51)
Conducting Class (M52)
Conducting Class Average

r

-.116

1
^irs
0

aString Class

aN - 105
*N « 95
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(a) rhythmic stimuli index accounting for 5 percent (R2«.05 ) of the
variance in written theory (M62);
(b) rhythmic stimuli index and verbal stimuli index together account*
ing for 7 percent (R2«.07 ) of the variance in written theory (M66 );
and (c) rhythmic stimuli index and verbal stimuli index together
accounting for 15 percent (R2-.15) of the variance in the average
score for the written theory classes.

The multiple correlation

coefficients can be found in Table 12.

TABLE 12
STEP-WISE MULTIPLE LINEAR REGRESSION ANALYSIS WITH
LATERAL DOMINANCE MEASURES AS PREDICTORS AND
WRITTEN THEORY CLASSES AS
CRITERION VARIABLES

Dependent
Variable

Step

Predictor
Variable

R

Written Theory(M62)

1

Ear ednes s(rhythmic)

.225*

Written Theory(M66)

1
2

Ear edne ss (ve rba 1)
Earedness(verbal)
Earednes s(rhythmi c)

.192*
•275*

Written Theory Average

1
2

Ear ednes 8(rhythmic)
Earednes s(rhythmic)
Earedness(verbal)

.561*

.284*

*P < . 0 5

Table 15 shows the results of the multiple regression analysis
using music listening classes as criterion variables and the rhythmic
stimuli index as the only predictor variable.

The criterion variable
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consisted of two separate semesters of music listening as well as the
average score computed for both semesters.

The rhythmic stimuli

index was found to predict 1J percent (R2 «.15)» 4 percent (R2=.04),
and 9 percent (R2».09) of the criterion variance respectively for the
dependent measures.

The multiple correlation coefficients can be

seen in Table 13.

TABLE 15
STEP-WISE MULTIPLE LINEAR REGRESSION ANALYSIS WITH
LATERAL DOMINANCE MEASURES AS PREDICTORS AND
MUSIC LISTENING CLASSES AS
CRITERION VARIABLES

Dependent
Variable

Step

Predictor
Variable

R

Music Listening(M51)

1

Earedness(rhythmic)

.560*

Music Listening(M52)

1

Ear edne s8(rhythmic)

.202*

Music Listening Average

1

Earedness(rhythmic)

.513*

*p < .05
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Additional Measures Examined

The data and discussions presented in this section deal with
those questions considered secondary in importance to the primary
questions which were dealt with in the preceding sections.

The

following analyses involve the relationships of grade point average,
class rank, and sex to the measures of lateral dominance.

Grade Point Average
The relationship between grade point average and the measures
of lateral dominance was obtained by means of the simple correlation
analysis.

For earedness, neither the melodic stimuli index nor the

verbal stimuli index yielded any significant findings; however, a
significant relationship was found for the rhythmic stimuli index.
The results indicated a significant relationship between grade point
average and the rhythmic stimuli index as shown in Table 14.

This

finding suggests that students who showed right ear dominance with
regard to rhythmic stimuli were characterized by higher grade point
averages than students who did not indicate this dominant tendency.

TABLE 14
SIMPLE CORRELATION BETWEEN RHYTHMIC STIMULI INDEX
AND GRADE POINT AVERAGE

Lateral Dominance
Measure

£CVl

Earedness(rhythmic)

Correlation
Coefficient

Significance
Level

.006
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In the multiple regression analysis, the rhythmic stimuli
index was found to be a significant predictor of grade point aver
age.

The predictive value was 6 percent (R2«.06) of the criterion

variance.

Table 15 contains the multiple correlation coefficient

between these two variables.

Undoubtedly, numerous factors contri

bute to a student's overall grade point average; however, it is
significant that the rhythmic stimuli index was the most powerful
predictor from among the measures of lateral dominance.

TABLE 15
STEP-WISE MULTIPLE LINEAR REGRESSION ANALYSIS WITH
LATERAL DOMINANCE MEASURES AS PREDICTORS AND
GRADE POINT AVERAGE AS
CRITERION VARIABLE

Dependent
Variable

Grade Point Average

Step

1

Predictor
Variable

R

Earednes s(rhythmic)

.256*

*P < .05

Class Rank
A simple correlation analysis was conducted between class
rank and the measures of lateral dominance.

The results produced no

significant findings.
Table 16 shows the mean scores for sophomores and juniors
with regard to handedness, eyedness, earedness(melodic), earedness
(rhythmic), and earedness(verbal).

An analysis of variance procedure
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was applied to determine if any significant differences existed
between the means of the two class ranks on the lateral dominance
measures.

The results yielded no significant findings.

TABLE 16
MEAN SCORE ON MEASURES OF LATERAL DOMINANCE
FOR SOPHOMORES AND JUNIORS

Lateral Dominance
Measures

Handedness
Eyednes8
Earedness(melodic)
Earedness(rhythmic)
Earedness(verbal)

Sophomores
N=50

Junior8
N-74

.647
.450
-.446
-.294
.055

.687
.444
-.244
-.189
.058

Sex
An analysis of variance procedure was applied to determine
if a significant difference existed between males and females with
regard to the measures of lateral dominance.

The handedness index

was the only lateral dominance measure which yielded a significant
finding.

A summary of the analysis of variance procedure can be

found in Tabic 17.

Specifically, male subjects showed a greater

tendency toward right-handedness than did females.
Table 18 shows the mean scores for males and females and the
measures of lateral dominance.
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TABLE 17
ANALYSIS OP VARIANCE SUMMARY TABLE
FOR HANDEDNESS SCORE

Source of
Variation

Sex
Residual

df

Sum of
Squares

Mean
Square

F
Ratio

1
120

.790
24.845

.790
.207

5.81*

*p *< .05

TABLE 18
MEAN SCORE ON MEASURES OP LATERAL DOMINANCE
FOR MALES AND FEMALES

Lateral Dominance
Measures

Handedness
Eyedness
Earedness(melodie)
Earedness(rhythmic)
Earedness(verbal)

Males
N*55

.760
.450
-.585
-.016
.045

Females
N=69

.600
.428
-.278
-.402
.055
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CHAPTER V
SUMMARY AND CONCLUSIONS

The purpose of this study was to determine the relationship
between lateral dominance and music learning.
A review of the related literature shows that lateral domi
nance is a factor of importance in various types of learning.

Domi

nance measures such as handedness, eyedness, and earedness have been
found to be important factors in many motor, sensory, and perceptual
functions.

Music learnings are typically complex, involving many

different types of motor, sensory, and perceptual functions; it
seems possible that lateral dominance may be an important factor in
these complex music learnings.

There appear to be no specific

studies designed to determine the relationship between lateral
dominance and music learning.
The general method of this study consisted of comparisons
of various measures of lateral dominance with selected measures of
music learning.
The subjects participating in the study totaled one hundred
twenty-four members of the sophomore and junior classes in the
Division of Music at West Virginia University.
The data consisted of two kinds:

(l) measures of various

types of lateral dominance, and (S) measures of music learning.

115
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The measures of lateral dominance consisted of scores from
tests of handedness, eyedness, and earedness.

Laterality index

scores were computed from the measures of handedness and eyedness.
For earedness, three different stimulus tasks were employed from
which three separate measures of earedness were obtained.

The three

stimulus tasks consisted of melodic, rhythmic, and verbal stimuli.
A separate laterality index score was obtained for each of the three
stimulus tasks.

The total number of lateral dominance measures was

five.
The measures of music learning were obtained from grades in
selected music classes, selected tests of aural perception, evalua
tion by each subject's private teacher on his major performing
instrument, and judgment by experts of each subject's performance.
A total of thirty-two measures of music learning was included in
the study under the following categories:

(1) measures of auditory

perception, (2) performance on major instrument, and (5/ grades in
selected music classes.
The data were assembled and statistically treated by using
Pearson product-moment correlation analysis and step-wise multiple
linear regression analysis.
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Conclusions

Conclusions are presented in the following paragraphs in
response to the questions as posed in Chapter One.

QUESTION ONE:

Are certain types of lateral dominance related to
achievement in various types of music learning?

In answering this question the various measures of lateral
dominance will be considered individually in order to provide
clarity in presenting the conclusions.

Handedness
There is a tendency for right-handedness to be associated
with superiority in rhythmic accuracy in performance.

This con

clusion is based on the results of the correlation analysis and the
regression analysis between the measure of handedness and the meas
ure of rhythmic accuracy.

The fact that the coefficient of corre

lation was of a positive nature suggests that a tendency toward
right-handedness, in particular, is related to rhythmic accuracy.
This finding suggests the possibility that a tendency toward righthandedness plays a role in the ability to perform with rhythmic
accuracy.

This could be because either right-handed people perform

with greater rhythmic accuracy or those who are more laterally domi
nant in regard to handedness are more rhythmically accurate.

None of

the statistical analyses contradict the likelihood of the first of
these possibilities, while the second has some definite statistical
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support.
The absence of clear relationships among the left-handed
subjects as a group should probably not be considered as conclusive
due to the small number of left-handed subjects involved.

Thus,

where a given relationship is indicated for the entire group of sub
jects and also for the right-handed subjects as a group, it is un
certain whether the absence of a relationship among the left-handed
subjects is due to there being no relationship or due to the small
number of subjects.

Eyedness
There is a tendency for right-eyedness to be related to
achievement in music conducting.

This conclusion is based on the

results of the correlation analysis and the regression analysis
between the measure of eyedness and the measure of conducting.

One

may speculate that some relationship exists between score reading,
an important aspect in conducting, and dominance as measured by the
eyedness test.

Reading, in general, necessitates a left-right

movement of the eyes, and the right eye is usually the dominant one.
It may be possible that both music reading and word reading show
right eye dominance.
It should be noted that the measure of eyedness shows lateral
ity only in the superior functioning of one eye over the other, but
does not provide an indication of laterality in reference to cerebral
dominance.
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Earedness
There is a tendency for left ear dominance with regard to
melodic stimuli to be related to most aural skills involved in this
study.

This conclusion is based on the results of the correlation

analysis between the measure of melodic earedness and the measures
of auditory perception.

The results of the regression analysis

suggested that left ear dominance for melodic stimuli is the best
predictor from among the measures of lateral dominance for success
in those skills which are related to melodic material.
There is a tendency for right ear dominance with regard to
rhythmic stimuli to be related to most aural skills involved in
this study.

This conclusion is based on the results of the corre

lation analysis between the measure of rhythmic earedness and the
measures of auditory perception.

The results of the regression an

alysis indicated that right ear dominance for rhythmic stimuli was
the most powerful:predictor from among the measures of lateral
dominance on most of the measures of auditory perception used in
this study.
There is a tendency for right ear dominance with regard to
rhythmic stimuli to be related to achievement in selected music
classes.

Specifically, a significant relationship was found for

the following music classes:

written theory (first and third semes

ters) and both semesters of music listening.
There is a tendency for right ear dominance with regard to
verbal stimuli to be related to achievement in selected music classes.
More specifically, a significant relationship was found for written

R eprod u ced w ith perm issio n o f the co p yrigh t owner. F u rthe r reprod u ction prohib ite d w ith o u t perm ission.

120
theory (third semester) and the average score for achievement in
written theory.

It may be possible that since the music classes

consist of lectures and discussions (largely verbal presentations),
those subjects who showed significant achievement in such classes
also showed right ear dominance for verbal stimuli.

QUESTION TWO:

Are various combinations of different kinds of lateral
dominance related to achievement in various types of
music learning?

Answers to this question are based largely on the regression
analysis.
The combination of
and

right ear dominance for rhythmic stimuli

left ear dominance for melodic stimuli appears to be related to

achievement as represented by the average score for the five selected
aural tests.

The five selected tests included interval identifica

tion, rhythmic dictation, melodic dictation, sight singing, and
harmonic dictation.

Individually, either right ear dominance for

rhythmic stimuli or left ear dominance for melodic stimuli but in no
case both, was related to each of the five aural skills; however,
the

combination of lateral dominance occurred only with the average

score from the five tests.This conclusion is based on the

results

of the regression analysis.
Right ear dominance for rhythmic stimuli and right ear domi
nance for verbal stimuli appear together to be significant predictors
of success in selected music classes.

Specifically, a relationship
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was found for the third semester of written theory as well as for the
average achievement in the written theory classes.

This conclusion

is based on the results of the regression analysis.

QUESTION THREE:

Is degree of lateral dominance (as opposed to domi
nance of a particular side) related to achievement
in various types of music learning?

The answer to this question differs from the first question
in that the degree of lateral dominance is considered regardless of
whether the subject indicated right-sided or left-sided tendencies;
that is, those subjects were considered as having a high degree of
lateral dominance if they showed tendencies to strongly favor one
side or the other.

Studies have been reported which indicated that

achievement in various learnings is often improved if subjects show
a strong degree of lateral dominance.

On the ether hand, if the

degree of lateral dominance is not strongly established, achievement
in various learnings is frequently reported to be deficient.
A tendency toward a strong degree of handedness appears to be
related to rhythmic accuracy, technique, and overall musicality in
the area of performance.

The results suggest that subjects who indi

cated a strong degree of lateral dominance with regard to handedness
showed higher achievement in the various measures of performance than
those subjects indicating a tendency toward lesser degrees of lateral
ity.

This conclusion is based on the correlation analysis of handed

ness, using absolute values of the index score, and the measures of
performance.
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For right-handed subjects only, degree of handedness is
related to the following performance measures:

expressiveness,

rhythmic accuracy, technique, and overall musicality.

This conclu

sion is based on the correlation analysis using subjects who showed
only right-handed tendencies.

Because the same results were not

found for left-handed subjects nor for all subjects as a group, it
appears the most reasonable conclusion is that the variable in
question is degree of handedness rather than laterality in itself.
A tendency toward a strong degree of handedness appears to
be related to music conducting.

This finding is based on the corre

lation analysis using the absolute values from the index score for
handedness.

This suggests that achievement in conducting is greater

for those students who indicate a strong degree of handedness,
regardless of whether it is left-sided or right-sided.

QUESTION FOUR:

Are students with high grade point averages character
ized by certain types of lateral dominance?

Subjects who showed right ear dominance for rhythmic stimuli
were characterized by higher grade point averages than subjects who
did not indicate this dominant tendency.

This conclusion is based

on the results of the correlation analysis and the regression analy
sis between the rhythmic stimuli index and grade point average.
The measure of eyedness showed an inverse relationship to
grade point average.

This finding was noted specifically for those

subjects indicating tendencies toward right-eyedness; thus, the
finding suggests that a tendency toward a strong degree of right
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eyedness is inversely related to grade point average.

QUESTION FIVE:

Is there an interaction between sex and class rank
and various types of lateral dominance?

The results of this study showed no significant interaction
between sex and class rank and the measures of lateral dominance.
This conclusion is based on the results of the factorial analysis
of variance procedure.

Although no significant interaction was

found, a significant difference was found for males and females with
regard to the measure of handedness.

Specifically, male subjects

showed a tendency toward a greater degree of right-handedness than
did females.

In summary, there appears to be ample evidence for concluding
that relationships exist between various types of lateral dominance
and achievement in various music learnings.

One may be justified

in concluding that specific types or degrees of dominance predispose
one to superiority in capacity for certain music learnings.

It seems

somewhat unlikely that musical practice or other factors affecting
musical competency would have brought about a change in lateral domi
nance characteristics.

Longitudinal studies that have been conducted

indicate a relatively well-established dominancy pattern at about
ages eight to ten; nevertheless, the possibility does exist that some
thing about the experience of music may have an effect on laterality
of function.

While it should be noted that factors other than

lateral dominance apparently influence musical achievement and that
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in many cases the correlations in this study were of low magnitude,
evidence amply confirms some relationship between lateral dominance
and music learning.

Considerations for Further Research
The results of this study suggest the following possibili
ties for further research:
(1) The design of the present study oould serve as a basis for a
replication using subjects other than college music majors.

The

purpose of such a study would be to determine the relationship
between lateral dominance and music learning in subjects not as
specialized as college music majors.
(2) A promising area for investigation may be a longitudinal type
study to determine changes in lateral dominance characteristics
at various ages in relation to music learning.
(5 ) A further study, based on information from the present one, might
investigate the possibility of developing an instrument using
laterality tests consisting of melodic and rhythmic stimuli
capable of predicting success in undergraduate aural skills.
(4)

Because a relationship is often thought to exist between psycho
motor abilities and rhythmic perception and because a strong
relationship was found in this study between lateral dominance
and rhythmic perception, an investigation of the relationship
between lateral dominance and psychomotor abilities might be a
logical extension.
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(5 )

A possible study may be to determine if positioning of capable
singers in a choir to the left of those singers who have diffi
culty with pitch and to the right of those singers who have
difficulty with rhythm may lead to significant improvement in
these skills.
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APPENDIX A
MELODIC ITEMS
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EAREDNESS TEST - RHYTHMIC ITEMS
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VERBAL STIMULI - EAREDNESS TEST
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APPENDIX D
LATERAL DOMINANCE TESTS FOR EAREDNESS

Directions:
I.

II.

III.

PART ONE of this test contains ten items. Each item will con
sist of the following. In front of you are four written-out
melodies. Through the earphones, you will hear two melodies
played at the same time — one in each ear. At least one of
these heard melodies will be the same as one of the written
melodies. Your task is to listen carefully with both ears,
and to select one written melody which you are most certain
is identical with one of the melodies you heard. Do this by
circling a, b, e, or d on the answer sheet. If in doubt,
guess.

PART TWO is similar to PART ONE, except thatit deals with
rhythms rather than melodies.
You will hear two rhythmic
patterns played at the same time — one in each ear. Listen
carefully, and select one written rhythmie pattern which you
are most certain is identical to one of those you heard. As
before, do this by circling a,
b, c, or d on the answer
sheet. If in doubt, guess.

PART THREE contains ten items. Each item will consist of the
following. In each item you will hear spoken through the
earphones the names of numbers. These will be limited to
numbers one through nine. In each item you will hear six
numbers, Bpoken two at a time — one in each ear. Your task
is to write down as many of these as you can, in any order.
Listen carefully with both ears. Wait until you have heard
all three pairs of numbers before beginning to write.
Do not make guesses.
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APPENDIX E
ANSWER SHEET FOR EAREDNESS TESTS
PART ONE

PART TWO
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APPENDIX F
HANDEDNESS INVENTOR!

DIRECTIONS:

Please Indicate your preferences In the use of hands by
circling the appropriate response for each of the follow
ing questions.
L = Left Hand
E - Either Hand
R - Right Hand

1. With which hand do you write?

L

2. In which hand do you prefer to use a spoon
when eating?

L

E

os|

5. With which hand do you throw a ball?

L

E

«|

E

R

E

oi|

6. It both hands were free, which hand would you
use to put the key in a door lock?

L

E

oil

7. In which hand do you hold the box when striking
a match?

L

E

oi

8. When cutting paper, in which hand do you hold
the scissors?

L

E

oil

9. With which hand do you prefer to use a penknife
when sharpening a pencil?

L

E

10. In which hand do you prefer to hold the pack
when dealing oards?

L

E

11. In which hand do you prefer to hold the eraser
when erasing a penoil mark?

L

E

12. In which hand do you hold the needle when you
are sewing?

L

E

oil

«|

L

oil

E

«

L

5. In which hand do you prefer to hold a tennis
racket?

«|

A. In which hand do you prefer to hold the toothbrush
when cleaning your teeth?

15.

When pinning a notice to a bulletin board, which
hand presses in the thumb tack?

L

E

ml

14.

With which hand do you preferto turn a faucet?

L

E

oil
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15. When washing dishes, In whioh hand do you
prefer to hold the dish?
16. When pouring coffee, in which hand do you
prefer to hold the pott
17. With whioh hand do you use a comb?
18. With which hand do you adjust a window blind?

L

E

R

L

E

R

L

E

R

L

E

R

L

E

R

19 . When buttering bread, which hand holds the
bread?
20. Which hand do you use to wind

L

E

R

21. In which hand do you prefer to carry a suitcase?

a clock?

L

E

R

22. In which hand do you prefer to hold a jar when
unscrewing the lid?

L

E

R

25 . With which hand do you put a plug into an
L

E

L

E

os I

I*

E

os I

L

E

os

hammer?

cel

electrical outlet?
24. With which hand do you hold a

25 . In which hand would you carry or pass a full
glass of water?
26. In which hand would you hold an apple while
you were peeling it?
27. Which hand do you prefer to use to remove an
objeot from a high shelf?

L

E

os|

28. Which hand do you use to draw?

L

E

cel

29 . If catching a ball with one hand, which hand
L

E

R

50. With which hand do you hold the implement steady
when using a hand rotary beater or hand drill?

would you use?

L

E

R

51. When feeling material to determine the texture
or thickness which hand would you use?

L

E

R

Underlined responses are given for a totally right-handed score
of +1.00.
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APPENDIX 0
PERFORMANCE COMPETENCY FORM

Name

Instrument

Please evaluate the above-named student on the following
performance competencies. Circle the number which most accurately
describes the student's performance. Let the numbers 10 and 100 on
the scale stand respectively for the poorest and the best students
that are usually heard in the Jury exams at this school.

I.

EXPRESSIVENESS OP PERFORMANCE
Very poor
10
20

II.

III.

50

SIGHT-READING

Very poor
10
20

TECHNIQUE
Very poor
10
20

V.

40

RHYTHMIC ACCURACY
Very poor
10
20

IV.

50

50

(consistent precision in performing various
rhythms and rhythmic patterns)
Excellent
40
50
60
70
80
90
100

(ability to perform music without preparatory
study)
Excellent
40
50
60
70
80
90
100

(facility in performing intricate difficult passages)

50

OVERALL MUSICALITY
Very poor
10
20

50

(ability to perform expressively,
with feeling)
Excellent
60
70
80
90
100

50

40

50

60

70

80

Excellent
90
100

(general ability to produce effective
performances)
Excellent
40
50
60
70
80
90
100
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ABSTRACT

The purpose of this study was to determine the relationship
between lateral dominance and music learning.
The general method of this study consisted of comparisons
of the following two kinds of data:

(l) measures of various types

of lateral dominance, and (2 ) measures of music learning.

The

measures of lateral dominance consisted of scores from tests of
handedness, eyedness, and earedness.

Laterality index scores were

computed from the measures of handedness and eyedness.

For eared

ness, three different stimulus tasks were employed from which three
separate measures of earedness were obtained.

The three stimulus

tasks consisted of melodic, rhythmic, and verbal stimuli.

A separate

laterality index score was obtained for each of the three stimulus
tasks.
The measures of music learning were obtained from grades in
selected music classes, selected tests of aural perception, evalua
tion by each subject's private teacher on his major performing
instrument, and judgment by experts of each subject's performance.
A total of thirty-two measures of music learning was included in the
study under the following categories:

(1) measures of auditory per

ception, (2 ) performance on major instrument, and (j) grades in
selected music classes.
The subjects participating in the study totaled one hundred
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twenty-four members of the sophomore and junior classes in the
Division of Music at West Virginia University.
The data were assembled and statistically treated by using
primarily the Pearson product-moment correlation analysis and step
wise multiple linear regression analysis.
As a result of this study, the following conclusions appear
to be tenaoles
(1) There is a tendency for right-handedness to be associated with
superiority in rhythmic accuracy in performance.
(2) There is a tendency for right-eyedness to be related to achieve
ment in music conducting.
(5) There is a tendency for left ear dominance with regard to melodic
stimuli to be related to most aural skills involved in this
study.
(4) There is a tendency for right ear dominance with regard to
rhythmic

stimuli to be related to most aural skills involved in

this study.
(5) There is a tendency for right ear dominance with regard to
rhythmic stimuli to be related to achievement in selected music
classes.
(6) There is a tendency for right ear dominance with regard to verbal
stimuli to be related to achievement in selected music classes.
(7) A tendency toward a strong degree of handedness appears to be
related to rhythmic accuracy, technique, and overall musicality
in the area of performance.
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(8) For right-handed subjects only, degree of handedness is related
to the following performance measures:

expressiveness, rhythmic

accuracy, technique, and overall musicality.
(9) A tendency toward a strong degree of handedness appears to be
related to music conducting.
(10) Subjects who showed right ear dominance for rhythmic stimuli
were characterized by higher grade point averages than subjects
who did not indicate this dominant tendency.
While obviously factors other than lateral dominance influ
ence music learning, there appears to be ample evidence for con
cluding that some relationships exist between various types of
lateral dominance and achievement in various music learnings.

One

may be justified in concluding that specific types or degrees of
dominance predispose

one to superiority in capacity for certain

music learnings.
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